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fa 1892, which wae nearly all required by the excessive number of 
insects craving sustenance. Even in sprayed orchards injury was 
^uite marked, while in some that were not sprayed 96 per cent, of all 
the fruit was wormy, and the rest deformed by curcalio punctures. I 
have counted thirty-five crescents on a single apple no larger than a 
-walnut. 

Sarly in the season inquiries as to when and how spraying should 
be done, and what materials should be used, became sufficiently 
nnmerous to make it advisable to prepare a bulletin on the subject, 
giving, in as brief a form as possible, just those facts which were most 
oflen inquired about. As the subject concerned the botanist as nearly 
AS the entomolc^ist, a joint work was decided upon and issued as Bul- 
letin 86. So &r as it applies to entomology, iha gist of the bulletin 
is included in this report. 

In my report for 1891 I called attention to the iaot that the pear 
midge bad appeared in onr State, and predicted that it would certainly 
spread. The prediction was verided during the past season by the 
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difloovery of the insect at New Brunswick^ where^on a negleoti^ 
farm^ it had destroyed fully 50 per cent, of the Lawrence and Bartlett , 
pears, and had also made its appearance in a neighboring, well-kept 
orchard. There has been no complaint from other new localities as 
yet; but the insect may remain annoticed for one or even two year* 
by the average grower, until its injuries become so marked that they 
cannot be overlooked. I regret that I am unable to suggest any cer- 
tain means for their destruction at present ; but I have done some 
experimenting, and hope that in the course of next season I may be 
able to make some positive recommendations. It is unfortunate that 
the nature of the injury caused is such that a pear once infested ia 
lost. As yet, we have no means for preventing an attack when the 
insects are present, and all that it seems possible to do is to destroy 
the insects one season, after the injury is done, to protect the crop of 
the ensuing year. 

Pear trees have been more than usually infested by the blister 
mite {Phytoptus pyri), and in a few cases there has been a loss of foli- 
age from this cause. In orchards in which insecticides and fungi- 
cides were used, there was very much less injury than elsewhere, and,, 
in fact, no real damage was done, there being no spread of the trouble 
in such cases. As will appear in the reports of the correspondents of 
the State Weather Service, extracted from the ^^ Crop Bulletin,'' the 
clover-leaf beetle, or its larva, made its annual appearance in the 
State, and was again killed off by the fungous disease that has pre- 
vented injury for two or three years past. 

The com bill-bug has again been troublesome in some of the coun- 
ties, notably Monmouth, and has necessitated the replanting of cori» 
in many instances. Where fall plowing has been practiced, the injury 
has been minimized. Fortunately, the period during which injury is- 
done is short, and the replantings are generally exempt from attack. 

Cut-worms have been complained of in some localities, but of wire* 
worm injury I have heard nothing. The practice of fall and winter 
plowing is spreading among farmers, and thus &r, without exception,, 
there has been noticed a marked reduction of insect injury by those 
that have tried it. 

Cranberry bogs, also, have suffered considerably from insect attack. 
The formerly-injurious forms — "fire- worm,'' "web- worm," &c. — are 
fairly well under control on most bogs, at present, but now katydids- 
are becoming annually more troublesome, though the injury done by 



EXPERIMENT STATION REPORT. 391 

them is usually attributed to grasshoppers. To settle the matter posi- 
tively, I spent some time on the bogs, oolleoting and observing the 
insects, and in the laboratory made a thorough study of the compara- 
tive anatomy of the grasshoppers, locusts and crickets, the results of 
which were published as Bulletin 90 of the College Station, and 
which are also incorporated in this report. This is another case where 
the remedy lies less in the application of poisons to kill the insects 
than in measures to prevent increase or access to the bogs. Locally, I 
found a species of Gacceda^ a moth of the same general family as the 
*^ fire-worm " and « vine-worm." doing some injury by webbing up 
and eating the leaves. It was also found on the ^^oose-strife,'^ a 
weed growing on the bog, and probably the latter is its true food- 
plant. This, of course, points to the fact that the weed is an unde- 
sirable guest among cranberries, and should be kept down as far as is 
possible. In Massachusetts, a well-known flea-beetle {Systena hud' 
sonica) has developed, locally, a fondness for cranberries, and has 
caused some alarm. Growers there are also troubled by a larva which 
girdles the stem or runner and causes its death. I have received 
specimens, but have not succeeded in breeding the imago. 

Cabbage, cauliflower and onions have suffered quite severely from 
root maggots. Those of the cabbage and cauliflower can be quite 
easily controlled by the use of white hellebore in decoction, using one 
ounce of hellebore in one gallon of water, and pouring about half a 
pint around the base of the infested plants. This has been proved 
effective experimentally and in field practice. As against the onion 
maggot I scarcely know whether to recommend it as yet, without 
further experiment. It is almost impossible for me to carry on 
investigations requiring control of a planted plot, because of the 
absence of all facilities at the Station for work of this character. 
Mr. W. T. Woerner, of Piscataway, to whom I furnished a supply of 
white hellebore to be used in making experiments, reports it successful 
as against the cabbage maggot, so that it can be safely recommended 
from actual field experience in this State. 

The use of arsenites on cabbages, to destroy the cabbage-worms, 
seems to be spreading, and they are undoubtedly most effective. It 
has been shown from a chemical analysis that cabbages protected in 
this way early in the season showed no trace of arsenic when prepared 
for market. Arsenic is insoluble in water, in the forms in which it is 
applied, and the plants do not and cannot take it up into their tissue. 
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As the cabbage head grows from withio, the only leaves that could 
possibly receive any of the poison are those that cover the head at the 
time of applicatioD, and those outer leaves that form no part of it. 
In cutting for market the heads only are taken^ and of these the outer 
leaves are always removed before cooking, so that not even a trace of 
the insecticide remains. Finfllly, the amount of arsenic applied to a 
single head in an ordinarily careful ineecticide application is so small 
that even if the entire plant were eaten immediately after the spraying 
it would not make a poisonous, much less a fatal, dose. Though I 
am convinced that the practice is not in the least dangerous with even 
very ordinary care, I do not advise the use of the arsenites, because 
lime, properly applied, is equally effective, and there is no necessity 
for offending a public prejudice. 

Potatoes have euffered quite severely from the "potato bug" (Dory- 
phora lO'lineata) and from the flea beetle; perhaps more from the latter 
than from the former. The arsenites are efiScient in preventing injury 
by destroying the insects; but when the insects are in great numbers^ 
early in the season, they do a great deal of damage before the poison 
becomes effective. It is here that farmers are negligent in destroying 
the late brood of insects, which does them little injury, but which 
provides for the early, destructive spring beetles. 

The corn-worm, the larva of Heliothis armiger, has been unusually 
abundant this season, and has done its injury less on corn than on 
tomatoes. The insect emerges early in spring, long before the com is 
in condition for it, and the first brood of larvse must find some other 
food. They are not overly choice, but are fond of green peas, boring 
into the pod, and of tomatoes, boring into the fruit. In many parts 
of southern New Jersey early tomatoes form a very important crop, 
and the value is largely in proportion to the date at which growers 
get their produce into the market. For first specimens a quart will 
sometimes bring as much as a crate will do later in the season. It can 
be readily seen how very serious an injury is inflicted by an insect that 
destroys just these early specimens, and how disproportionately large 
is the money loss produced. When the corn is sufficiently advanced, 
no further eggs are laid on tomato, and later specimens are free from 
injury. It is difficult, if not impossible, to deal satisfactorily with 
this species in tomato, from its habit of eating into the fruit and there 
remaining; but we can deal with it in the corn-field, for fall plowing 
will destroy a very large percentage of the pupse, which winter in the 
ground. 
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In the latter part of May and early in June^ I found; near Swedes- 
boro, a few specimens of Oriooeria IS-punotatuSf the 12-spotted aspara- 
gus beetle. This is a new arrival in our State^ and may prove 
troublesome in the future. Like our common asparagus beetle^ this 
is an immigrant from Europe, only less undesirable than its relative 
that has been with us some time. This new form was introduced 
some eight or ten years ago, or perhaps longer, near Baltimore, and 
it has since spread very gradually and slowly indeed. It has never 
been as abundant as the older importation, and seems to prefer the 
wayside rather than the cultivated field. I found all of my specimens 
on volunteer asparagus along the road and fences between Swedesboro 
and Rulon road. Nothing could be seen of the species in the culti- 
vated fields, where C, aaparagi was abundant. On May 30th, I 
found one specimen; June 11th, three specimens; June 28th, a con- 
siderable number. July 13th I sought in vain for other specimens, 
• and I did not thereafter have an opportunity of visiting the same 
ground. The species has not been taken by Philadelphia collectors, 
and though it is, of course, possible that the insect may have been 
present in small numbers for two or three years past, yet it is undoubt- 
edly a very recent arrival. As there is no immediate probability of 
its becoming injurious, it needs nothing more than this record in the 
present report. 

In Bulletin 82, on the Rose-chafer, or ** Rosebug," as it is more 
generally known, I accepted Col. A. W. Pearson^s statements as to 
the effect or non-effectiveness of the kerosene emulsion for the 
destruction of these pests, and made no personal experiments. Re- 
ports from other States seemed to indicate that kerosene could be 
effectively used, and my bulletin was criticised as inconclusive in this 
particular. Though I had every confidence in the accuracy of Col. 
Pearson's results, I determined to make a very thorough test of the 
substance myself, and spent two days at Vineland for that purpose. 
The details of the experiments made appear elsewhere in this report, 
imd it is only necessary to say here that they confirmed in every par- 
ticular the statements made in Bulletin 82. This insect was, as a 
whole, decidedly less troublesome than it had been in the few years 
last past. Some localities which had suffered severely in earlier sea- 
sons were almost exempt, while others, again, suffered more severely 
than ever before. Even where they were abundant in their usual 
jhaunts, they seemed to manifest less interest in the grape, but pre- 
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ferred apple^ aod^ in some cases^ even peach and strawberry, to it*. 
Within the limit of the same milensquare, there was a very decided 
difference in the habits of the insects, and while some vineyards suf- 
fered severely, others were almost untouched. It is di£Scult to assign 
reasons for this irregularity ; but it may be, perhaps, accepted as an 
indication that in the near future the grape will sdffer less severely 
than has been the case. 

Near Lakewood there was a very local injury to grape by a beetle 
allied to the rose-chafer {Anomala lucicold)^ which attacked the leaves 
and skeletonized them. The beetle was unusually abundant every- 
where in the southern portions of the State, and in many cases injured 
wild vines quite severely ; but nowhere else was it complained of on 
cultivated varieties, though I found larvse and pupse associated with 
those of the " roeebug,*^ at Vineland. 

The elm-leaf beetle was very abundant and injurious during the 
summer of 1892, and as there was yet some uncertainty concerning \, 
the number of annual broods, the insect was carefully observed dur- 
ing the season by Dr. C. Y. Riley, at Washington, and by myself, at 
New Brunswick. The results show that at Washington there are,, 
normally, two broods of the insects, a smaller, third brood, and, excep- 
tionally, even a fourth generation. At New Brunswick, on the other 
hand, there is, normally, a single brood, merely ; and only late in the 
season, when the elms, recovering from the summer attack, send out 
a few new shoots, do a few of the late beetles oviposit for a very small 
second brood, which is as exceptional at New Brunswick as is the 
fourth brood at Washington. An exchange of hibernating specimens 
has been made with Prof. Riley, and it will be interesting to note 
whether, in the breeding ages of the new localities, the beetles will 
follow inherited impulses or will be influenced by the changed sur- 
roundings. 

Quinces have suffered locally from the quince curculio(Cbno^racA€- 
lus cratoegi), for which the measures usually adopted against the plum 
cnrculio can be employed. 

Injury by the Angoumois grain moth has been very much more 
severe and general than ever before. In 1891 it was largely confined 
to the Delaware river region, but it has now spread toward the center 
of the State in all the southern counties. The practice of leaving 
wheat in stacks, in the field, or putting it into mows, and postponing 
threshing until late fall or winter, offers a direct inducement for the 
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increase of this insect. I can only repeat the advice given in my report 
for 1891. Thresh as soon after harvest as possible^ and bulk in cov- 
ered bins. This will check the increase of the insects, since they can- 
not make their way through bulked wheat for any distance, and if 
covered, access by outside specimens would be prevented. In stack 
or in mow, especially the latter, all the conditions are most favorable 
for the development of the insect. Corn is sometimes attacked) and 
injury to this is best prevented by storing in an open- work crib, 
exposed on all sides. The feeding value of the grain is not impaired 
by the insect, though its nutritive value may be — that is to say, 
infested corn or wheat may be fed to chickens or to stock, safely ; 
though, for stock, at least, it may not be as nutritious as if uninfested, 
and they may not take it so readily, a bitter taste being imparted by 
the insect excreta. 

It had not been my intention to spend much time in the blackberry 
region, during the past season, but there were several little matters 
requiring further observation; and there were so many features 
observed that quite an addition was made to the collection of pests. 

Early in July the raspberry saw-fly larva appeared in great num- 
bers, in some raspberry plantations, and in smaller numbers on black- 
berry. Locally, the injury was quite severe, the entire crop being, 
taken in several instances. In 1891 the insect was scarcely notice- 
able, but in 1892 it was plentiful everywhere, though locally, only^ 
destructive. 

Another little pest, noticed for the first time, is the strawberry leaf- 
roller {Phoxopteryx eomptana), which was observable everywhere on 
blackberry, yet doing no real injury. I succeeded in following out 
the borer in the black and raspberry canes, of which I had seen traces 
in 1891, and found it a saw-fly larva, instead of a Lepidopteron, as I 
had expected. The insect is not particularly injurious, because in 
well- tended plantations the canes are topped several times during the 
season, and in almost every case below the point occupied by the 
larva. The cut tip wilts and the larva dies. The insect is also very 
subject to parasitic attack, more than half of all the specimens found^ 
by me being parasitized. 

By all odds the most injurioua insect, however, is the red-necked 
cane-borer, and this is very decidedly on the increase. Unless vigor- 
ous and concerted action is taken by growers, it will not pay to grow 
blackberries in the entire Hammonton region more than a very few 
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years longer. Conservative men estimate the lessening of the crop of 
that section for 1892 as fully 50 per cent.^ and from examinations 
made by me in September^ I believe that in more than half the plan- 
^tions the crop will scarcely pay the picking. Acres upon acres are 
infested ; in some fields every cane galled^ and that not once^ but up 
4o a dozen times. These fields will produce no fruit at all next year^ 
but will produce an immense number of insects. On many acres the 
^rop of 1892 was not worth the picking; but the plants were left in 
Ao become even more infested. Yet all this injury can be very easily 
prevented by concerted action. It merely needs a thorough cutting 
out of all the galls during the winter or early in spring and a burn- 
ing of the cut canes. This will completely destroy the brood for that 
Hseason^ and the new canes would be practically exempt from attack. 
Until this practice is enforced in some way, legally or otherwise, 
injury will continue; for even though careful jjrowers thoroughly rid 
their own fields, a few careless neighbors will raise insects enough to 
-damage the others seriously. There is a distinct need, in cases of this 
character, of some method for compelling the adoption of remedial 
measures. There may be no particular reason why a man should not 
be allowed to permit insects to destroy his own crops ; but his neigh- 
bors have at least an equal right to demand that they should not be 
made to suffer from his neglect. The matter has been agitated in the 
farmers' organizations, and it is for them to ascertain and apply the 
remedy. My work is done when I have pointed out a means for 
'destroying the insects or preventing injury, that is practical, eco- 
nomical and effective. This I have done in the case of the black- 
herry insects, and there remains no reason, save the neglect of the 
growers, why they should not be practically exterminated. 

One of the main lines of work planned for the season was an 
investigation of the insects injuriously affecting sweet potatoes. This 
was carried on very largely in the Swedesboro region, and has not 
4)een completed. In my report for 1890 I described and figured 
the well-known tortoise beetles, which were and are among the main 
pests of this plant. There is, however, a little flea beetle ( Choetocnema 
confinis, Lee.) which has, of late years, become decidedly the most 
injurious pest in the Swedesboro region. The life history of this I 
liave failed to make out; but its methods of causing injury have been 
/Studied and are elsewhere described in this report, and suggestions for 
its destruction are there madp. A cut- worm has also been unusually 
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injurious, and this has been identified with the larva of one of our 
well-known noctuid moths (Cameadea mesaoria). It is also treated 
more fully in another place. Altogether^ insect injury to sweet pota- 
toes has been very slight indeed during the season of 1892. 

The most important work of the year has been on the insects- 
injuriously affecting cucurbitaceous plants — ^squash, pumpkins^ melon, 
citron and the like. These investigations also are yet incomplete. 
The full life history of the squash borer has been made out, and prac- 
tical measures for preventing injury have been discovered. The 
squash lady-bird, which has become increasingly injurious of late, has 
been fully studied, and indeed all save the melon louse have been 
satisfactorily followed through all their stages. In the melon louse- 
only — really the most important of the pests — my investigations are 

nowhere numerous. In 1891 they were widely destructive in all 
parts of the State where canteloupes are grown. In 1892 no injury 
at all was done, and indeed I was compelled to do nearly all my 
work at Esopus-on-the-Hudson, eighty miles north of New York. 
A number of facts have been quite definitely ascertained, however, 
and I hope that with ordinary good fortune I will be able to complete 
the investigations in 1893, and to offer a practical suggestion for its 
destruction. So far as the material gathered justifies it, the insects are 
treated elsewhere in this report. 

Laboratory work has been continued in the directions indicated in 
the previous reports, and a really good collection is gradually accumu- 
lating. In the exhibit of the experiment stations at the Chicago- 
Exposition, this department is to be represented by ten cases, illus- 
trating as follows : 

Cranberry insects 3 cases. 

Blackberry insects 2 cases. 

Sweet potato insects 1 case. 

Bose-chafer injury 2 cases. 

Squash insects..... 1 case. 

Wheat louse 1 case. 

These cases are completed at the date of this writing (January 24th); 

Insecticide experiments were not made during the season of 1892, 
except on a very small scale. 

As usual, the entomologist has been called upon to address meetings 
of agriculturists in all parts of the State, and an encouraging amount 
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of interest is everywhere shown, increasing as the aims and methods 
of the Station become better understood by farmers generally. 

I have been assisted during a portion of the summer by Mr. R. 8. 
Lull, an undergraduate in the biological course, who has made the 
sketches for many of the original figures illustrating this report. 



Insects in the Crop Bulletin. 

The Crop Bulletin of the New Jersey Weather Service has had, 
during the season of 1892, a greatly increased number of reporters 
from all sections of the State, and the reports have been more gener- 
ally appreciated by farmers and others. The reporters have, quite 
generally, mentioned any unusual increase of insects or injuries to 
crops from such source, and a review of the items bearing on the 
subject will be useful in showing what insects attracted particular 
attention. 

May 6th. J. P. ScuUin, Hammonton, reported "blackberries badly 
struck by borers, and crop will be very light." M. H. Lee, Vine- 
land, reports " blackberries winter-killed and badly stung." 

May 13th. James ScuUin, Hammonton, reports " clover in some 
^elds is badly damaged by worms." H. 1. Budd, Mount Holly, 
reports " a small, green worm is eating the clover leaves in this 
locality." M. 6. Pohl, Toms River, says " insects so far doing little 
damage to first blossoms." 

May 20th. Prof. Smith said " the corn bill-bug is again injurious 
in Monmouth county this season. Where the attack is severe, plow 
out and replant. The clover-worm, reported injurious from South 
Jersey, will probably do no damage after the present week." J. T. 
Irving, El wood, reports that " potato bugs are already attacking the 
vines." H. Y. Postma, Egg Harbor City, says " * * potatoes 
promising and bugs plenty. * * * Blackberries badly damaged 
-by the worms." M. G. Pohl, Toms River, stated that " grasshoppers 
and potato bugs have arrived in swarms." 

May 27th. From Monmouth county, J. Statesir, Colt's Neck, 
reports that " the cut- worm is doing considerable damage to corn," 
And D. D. Denise, Freehold, states that there is '^a black insect 
damaging corn ; fields being planted new again." In Warren county. 
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P. F. Halshizer^ Jr.^ said ^' com is coming up well^ but in some locali- 
ties much replanting will be necessary, owing to ravages by cut- 
worms." 

June 7th. From Atlantic county, H. Y. Postma, Egg Harbor City, 
reports " blackberries much damaged by worms," and J. T. Irving, 
Elwood, reports that ^' the rosebugs are doing much damage to grapes, 
<3herries and other trees." From Cumberland county, M. H. Lee, 
Yineland. also reports that the " rosebug has made its appearance." 
From Hunterdon county, J. Dilts, Jr., Ringoes, reports that " pota- 
toes look well, and there are plenty of bugs." From Middlesex 
county, A. W. Marshall, Metuchen, reports that ** the flea beetle is 
doing damage to potatoes which have not been sprayed;" and J. M. 
White, New Brunswick, reports that " the pear midge has made its 
appearance, and, unless exterminated, is likely to cause much loss." 
From Monmouth county, J. Statesir, Colt's Neck, reports that ^Hhe 
bill-bug is leaving ; has done much damage, necessitating entire re- 
planting in some fields." 

June 14th. From Freehold, D. D. Denise reports '^ rosebugs 
abundant." 

June 21st. From Yineland, M. H. Lee reports that ^' rosebugs are 
disappearing." From Monmouth county, J. Statesir, Colt's Neck, 
reports '^potatoes growing finely and bugs are abundant." From 
Mercer county, J. J. Blackwell, Titusville, reports ''oats badly 
infested with lice and rust." From Ocean county, M. G. Pohl, 
Toms River, reports " the Texas fly is here again." 

June 28th. Mr. H. I. Budd, Mount Holly, states that there are 
^' some fields of rye destroyed, being pierced by a black fly similar to 
a mosquito." From Hunterdon county, J. Dilts, Jr., Ringoes, reports 
''oats badly injured by rust and lice." From Middlesex county, J. 
M. Duclos, Piscataway, reports " grapes a fine set, and so far have 
escaped injury from the rosebug." From Ocean county, the Toms 
River ''Courier" states that " the rosebugs are making sad havoc with 
grapes and other fruit." M. G. Pohl also reports from Toms River, 
" potatoes doing well, and are less damaged by insects in the ground 
than last year; apples badly damaged by insects." From Passaic 
•county, J. T. Probert, Paterson, reports that " potato bugs are very 
thick and troublesome in some sections." In Sussex county, also, D. 
R. Warbasse, Huntsburgh, says " the potato beetle is doing consid- 
•erable damage." 
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July 5th. From Cumberland county^ J. B. Hoffman, Shiloh, 
reports that "the 'heart- worm' is injuring the tomatoes/' From 
Toms River, Ocean county, M. G. Pohl writes that " the pear- leaf 
blister has increased/' 

July 18th. J. B. Hoffman, Shiloh, reports that "the heart- worm, 
which was injuriously affecting tomatoes, has disappeared.'' 

July 25th. J. T. Irving, Elwood, Atlantic county, reports " worms 
doing great damage to the early tomatoes," 

August 1st. M. G. Pohl, Toms River, reports that " the grass- 
hoppers are doing great damage to vegetation, especially the late- 
planted cabbage." 

August 8th. From Cape May county, S. M. Champion, Tuckahoe, 
reports that "grasshoppers are doing great damage to cranberries." 
From Toms River, Ocean county, M. G. Pohl reports " grasshoppers 
doing much injury to winter cabbage ; tomatoes * "^ * injured 
by worms." From Trenton, Mercer county, E. R. Cook reports that 
" cabbage has suffered from the worm and drought." From Rocks- 
burgh, Warren county, J, D. Van Natta reports of potatoes that " the 
excessive heat, together with drought and bugs, have lessened the 
crop fully one-half." 

August 15th. B. C. Sears, New Brunswick, states that "the milk 
yield has been affected by the flies annoying the stock." From Ocean 
county, M. G. Pohl, Toms River, reports that "grasshoppers are 
destroying the truck;" and on the 22d of August further states, 
"cabbages nearly destroyed by grasshoppers; rutabagas more than 
half eaten." 

August 29th. H. A. Jordan, Bridgeton, Cumberland county, states 
that "turnips are being injured by insects." J. H. Eadie, Hudson, 
Hudson county, reports that "sweet com has been considerably 
injured by the corn- worm." 

Sprayii^ for Insect Pests of the Orchard. 

Each spring a great number of letters are received from farmers ask- 
ing. When shall we spray ? What insecticides shall we use ? How shall 
they be applied ? &c., &c. These questions have all been answered, 
not once only, but many times, in the Station reports and bulletins ; 
but it is always easier to ask for information than to hunt it up in the 
publications. In the following pages it is attempted to answer the 
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questions usually asked ooncerning the common orchard pests as 
briefly as possible. In its essentials it has been published in BuUetia 
No. 86 of the College Experiment Station. 

There is no detailed description of the insects^ and there is only 
enough description of the injury caused to enable its author to be 
recognized. Life history is only given sufficient to explain the recom- 
mendations made. 

The Codling Moth. 

The larva of this species attacks apples^ pears and quinces, and 
annually injures and destroys a large percentage of these fruits. The 
moths make their appearance at about the time the trees are in bloom, 
and as soon as the young fruit has set they begin to deposit their 
eggs. They fly usually at night, and are thus rarely seen. The eggs 
are laid on the young fruit at the blossom end, in the cup left by the 
fallen flower, and in a week or ten days the larva hatches. Egg-lay- 
ing continues about two weeks, so that the danger period for codling 
moth is from three to four weeks after the blossoms drop. 

It is impossible to set a fixed date when the first spraying should 
be made, as this will vary with the season, the locality and even with 
the variety grown. The best index is in the point of development of 
the fruit. As soon as all the blossoms are off and the fruit has fairly 
set and still points blossom end up, make your first spraying. Do 
not delay too long, for most of the ^gs are laid early. The poison 
lodges in the little eup in which the egg is laid, and the larva, when 
it hatches, finds a poisoned dish spread for it. It is the habit of the 
young larva to feed a day or two on the outside of the fruit before 
boring into it, and this is the only chance for the poison to take effect. 
At this time the fruit grows rapidly and there is usually more or les& 
rain, so that the covering of poison becomes washed off. It is there- 
fore necessary to make a second spraying a week or ten days after the 
first, to renew the coat of poison. If the weather has been clear or 
with only light rains, it is safe to delay ten days ; if there have been 
heavy, washing rains, a week is as long as it is advisable to wait. If 
the weather after the second spraying remains reasonably fair for ten 
days, no further applications are absolutely necessary, but it is always 
better to be on the safe side and to spray a third time. If there haa 
been much wet weather there should always be a third spraying a 
week after the second. If there be no third spraying, a few larvs& 

26 
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will generally escape and provide for a second or midsummer brood, 
which will injure much of the fruit that escapes the early worms. 

This answers the question, " When shall we spray, and how often ? " 
BO far as the codling moth is concerned. 



The Plum Cnronlio. 

The habits of this insect are essentially different from those of the 
preceding. While the codling moth does not itself feed on the fruit, 
the curculio eats into leaves, buds, blossoms and fruit, making un- 
sightly, round holes in the latter. In laying its eggs, it places them 
into, not on, the fruit, first cutting loose a little flap of tissue to 
receive them, so that the growth does not crush them. The larva 
'batches in this flap, and penetrates into the pulp at once, without ever 
ooming to the surface. We, therefore, cannot poison this insect in the 
larva stage, as we do the codling moth, but must direct our attention 
to the adult. This makes its appearance as soon as the foliage begins 
to show, and feeds on leaves and buds before the fruit is formed. 
After the fruit has set it feeds and oviposits on this, continuing until 
well along in June before getting rid of its entire stock of eggs. 

To control this species, we must poison the adult beetle. As it 
begins feeding as soon as there is anything to feed upon, the first 
€praying should be made before the trees are in bloom, and at least 
ithree sprayings should be made afterward, as directed for the codling 
imoth. As the poison does not adhere so readily to the surface of the 
tfruit as it does in the blossom cup, the result is not so certain, but 
^unless the weather is very rainy a large proportion of the beetles will 
he killed. As each female lays a large number of eggs, the destruc- 
tion of even a small proportion would be beneficial. 

Where both codling moth and curculio are troublesome, the spray- 
ing should be done as for the curculio alone, for what will serve to 
-destroy it will answer also for the moth. Spraying before the blos- 
soms are out is important as against the curculio only. Never spray 
ireea while in bloom. 

Almost all kinds of leaf-feeding caterpillars and slugs will be 
<lestroyed by the sprayings already recommended ; but if a chance 
<5olony of web- worms or of the yellow-necked caterpillars should sur- 
vive, spraying the foliage for a short distance around the colony will 
•destroy the caterpillars in a very short timc^. 
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Iiuieotioides. 

For the sprayings above recommeBded, the arsenical poisons must 
be used. Either London purple or Paris green will answer^ and both 
have advantages and disadvantages. Paris green^ provided you get 
it pure, has the advantage of being a definite compound ; the arsenic 
is nearly all insoluble in water^ and it is not so apt to injure foliage 
jBs is London purple. It is, however, very heavy, and does not 
remain in susplion in water without c;,nsi stirriDg. 

In buying Paris green, do not look for the cheapest article, for the 
<;hances are it will be adulterated. Buy of some responsible firm a 
guaranteed article, and get it in the finest possible stat« of subdivision. 

London purple is much finer, much lighter and remains suspended 
in water much better. But it is a waste product, and the percentage 
of arsenic is somewhat variable. Some of this arsenic is also soluble 
in water, and this is apt to cause injury to foliage if too liberally 
applied. By adding, in weight, quick-lime to equal the amount of 
London purple, and mixing lime and purple to a paste before diluting 
for use, all the free arsenic is taken up, and an insoluble compound is 
ibrmed which is as little injurious to . vegetation as Paris green. 
London purple is the cheaper, and I recommend it in preference 
where lime is added as directed. 

The percentage of arsenic is approximately the same in both com- 
pounds, and in each case 1 pound in 175 to 200 gallons of water is 
sufficient. For the third spraying against the codling moth, 1 pound 
In 226 gallons is sufficient, but for the curcalio all sprayings should 
be at the rate of 1 pound in 200 gallons of water. 

Use no patent or proprietary compounds. The simple arsenites 
are the best, and form the real basis of all the efiective remedies 
.against codling moth and curculio. 

Pnmps and Noizles. 

Insecticide machiqery is now manufactured by a number of firms, 
^nd their advertisements may be found in most agricultural journals. 
Any good double-acting force-pump will do for the power, and it may 
be mounted on barrel or tank, on cart or wagon, as is most con- 
venient. As to nozzles, either the Yermorel or Nixon should be 
•used. For orchard-spraying the Nixon is best, because it throws the 
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spray a greater distance. No other nozzle known to me equals these 
in effectiveness. The Vermorel nozzle is for sale by nearly all the 
makers of insecticide machinery ; the '' Nixon '^ only by the Nixon 
Nozzle and Machine Co.; Dayton, Ohio. Knapsack sprayers are of 
little use in the orchard but much the best for tixe vineyard, and witb 
these the Vermorel nozzle should be used. 

Spraying. 

In spraying a tree, care should be taken to thoroughly wet every 
part of it. This does not mean that it should be drenched, so that 
it drips from every leaf as after a heavy rain, but that the fine, misty- 
spray from a good nozzle should penetrate all parts of the tree and 
should leave on the foliage no greater amount of moisture than is- 
necessary to wet it. As soon as it begins to drip, stop. The effect 
depends on the thoroughness with which the work is done, not on the 
amount applied. The object is to get the thinnest possible layer of 
poison on every leaf and fruit, and all beyond that is waste. 

If these directions are followed with even very ordinary care, so- 
little poison will reach the ground that it will be perfectly safe to- 
pasture stock in the orchard if desired. This has been proved by 
experiment and by experience. 

At the strength above given there is, ordinarily, little or no danger 
of injury to foliage, but spraying should not be done in the middle 
of a very hot day, nor, if it can be avoided, on a very hot, sultry 
day. A hot sun on recently-sprayed foliage will bring out all the 
caustic property in the poison applied and will cause injury. After 
the moisture has evaporated and only the thin film of dry poison 
remains, the sun does not act further on it. ' On a cool day spray at 
any hour. On a hot day spray during the early morning or late m 
the afternoon. 

Pick Up Fallen Fruit! 

Before leaving these species I desire to call attention to the great 
importance of picking up and destroying fallen fruit. Plums in 
which the curculio larva is developing drop to the ground, and in- 
the decaying fruit the larva comes to maturity. Apples and pears do 
not drop from curculio injury and the larva does not develop in fruit 
remaining on the tree. But in the fruit that drops from other causes- 
and begins to soften and decay on the ground the larva can and does 
develop. By picking up and feeding to stock or otherwise destroy- 
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iDg this &ait twice a week you can prevent the development of a 
single carculio in your orchard and will do much to destroy the few 
'Codling-moth larvse that escape a thorough spraying. Peaches infested 
by curculio larvse will often remain on the tree and mature the insect. 
But peaches are rarely attacked as compared with other fruits. 

Spraying Does Not Prevent the Dropping of Fmit! 

Spraying with the arsenites is intended to kill insects and nothing 
^Ise. It does not and cannot prevent any dropping of fruit not due 
to insect injury. A sprayed tree may drop just as much fruit as one 
-ansprayed, and yet every insect on the sprayed tree may have been 
destroyed and none of the fallen fruit may show traces of insect work. 



Cntting Out Coronlio Egg** 

It sometimes becotues very desirable to save a few plums where a 
variety is to be tested, and this can be done even after the eggs have 
been deposited. I have explained how the egg is laid in the little 
flap loosened by the beetle. If the center of this loosened flap is 
punctured by a needle, or if the flap be crushed between the thumb- 
nails, or if with a sharp knife it be cut away altogether, in either 
4»se the egg is destroyed and no larva developed. It will leave a scar 
merely. I advise cutting the flap, as new punctures are thus at once 
recognizable. The fruit must be looked at and eggs destroyed every 
five or six days, so long as new egg-punctures appear. This is not 
suggested as a remedy that is practical on a commercial scale, but as 
one that will certainly save choice fruit on small trees. 

The accompanying figures will explain more clearly : 






Fig. 1. 

^ carctilio egg-punctore, showing location of egg, ftom above ; 6, section through egg- 
puncture, showing egg ; c, egg cut away. 
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Plant-Lioa. 

Under some climatic conditions, plant-lice on apple, pear, plum^ 
peach, cherry and other trees will develop enormously, and will caase 
serious damage. This occurred during a dry period early in 1891, 
and much injury was done. Against fliese pests the arsenites are o€ 
no avail, since they suck the sap only, and do not eat the tissue. A 
contact poison is therefore necessary, and of these the kerosene emul- 
sion is the best. The formula is as follows: 

Kerosene 2 gallons. 

Water ^ , 1 gallon. 

Hard soap i pound. 

Make a- suds of the soap and water and pour, boiling hot, into the 
kerosene. Churn with a force-pump or a syringe, pumping out of 
and into the bucket through a rose nozzle until completely emulsified* 
If the mixture is sufficiently hot it will thicken in from five to ten- 
minutes, and will be, when cold, of the consistency of butter or of 
soft soap. Dilute with twelve parts of water to one of the emulsion,, 
and this will kill almost everything in the form of plant-lice. For 
peach-lice, dilute with fifteen parts of water. 

Somewhat less effective, but better for tender foliage, vegetables or 
where the kerosene odor is objectionable, are the fish-oil soaps.. 
Whale-oil soap can be purchased ready made, and is effective in most 
cases at the rate of 1 pound in 6 gallons of water. It can be diluted 
to 1 pound in 8 gallons in some cases, or increased to 1 pound in 4 
gallons in others. 

A formula for an effective soap is as follows : 

Hirsch's crystal potash lye 1 pound. 

Fish oil 3 pints. 

Soft water. 3 gallons. 

Dissolve the lye in the water, and when brought to a boil add the 
oil. it should boil for two hours or more, and when cold will cut 
into cakes. It is generally effective at the rate of 1 pound in 8^ 
gallons of water, and at this strength is the more advisable remedy 
against peach-lice. Carbolic acid at the rate of 2 ounces to 8 gallons 
may be added, and will increase the effectiveness of the mixture. 

For root-lice on peach or apple trees, use a dressing of kainit and 
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nitrate of soda spread on the surface over the root system or placed 
in a trench at the tree at a distance of two feet from the trunk. Thi» 
has cured many a case of so-called ^^ yellows ^' in peach trees. 



Peaoh-Borer. 

This is the most destructive insect found in the peach orchards 
The parent moth deposits its eggs on the trunk of the tree at the 8ur> 
face of the ground^ or even a little below, if she can find a crevice^ 
The larva, when hatched, eats through the bark at once and begins 
feeding in the sap-wood just below the surface of the ground. The- 
tree bleeds, and if young, the growth will be checked by even a 
single larva. Often several larv» infest a single tree, and completely 
girdle it. The result is the death of the tree^ or such a weakening- 
that it matures no fruit. Eggs are laid in June and July, and the- 
insect usually matures the following year. 

When the trees are infested, the best remedy is to simply cut out 
the borers. To make any local remedy effective, it is necessary to 
remove the earth from the base, and to scrape away the gum before 
making the application, and even then it would not be as certain as* 
" worming," which requires very little more time. 

Trees freed from borers or not yet infested can be protected fron» 
further injury by whitewashing the trunks from three or four inches 
below ground to the branches. The best way is to remove the eartb 
from the base to a depth of two or three inches, whitewash thoroughl7 
and then replace the earth, mounding slightly and packing close^ 
Glue may be added to the whitewash to make it stick better, and it 
should be made from fresh-slaked lime. To every pail of whitewash 
add one tablespoonful of Paris green or London purple, and be sure 
the application is thoroughly made. The object is to get a mechanical 
coating on the trunk which the young larvse when hatched cannot 
penetrate, or which will prevent oviposition altogether. Any me- 
chanical coating or covering will answer the same purpose — tar, painty 
soft soap and carbolic acid, newspapers, upright straw — anything, m 
fact, that makes a complete coat. This coat must be kept complete 
from the middle of May to the middle of July, and resulting benefit 
will be in proportion to the thoroughness of the application. 
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Apple-Boren. 

Th$ apple, pear and quince-borer has habits similar in some 
respects to the peach-borer, bat remains in the larva state at least two 
years, boring under the bark during the first year and into the wood 
"Itself later. It works preferably near the base of the tree, but may 
;appear almost anywhere on the trunk or even in the large branches. 
The remedy is the same as for the peach- borer. Cut out what is in 
the tree and put on a mechanical coating to prevent further damage. 
The danger period is practically the same as with the peach-borer. 
Whenever extruded sawdust indicates a borer, the knife should be 
oised at once. 



Cranberry Insects. 

A knowledge of the common insect pests of the cranberry is now 
•quite general among the growers, and most of them have learned how 
best to deal with them on their own bogs. For the common little 
Tottricid larv», the "black-head" and " yellow- head," or "fire- 
worm" and "vine- worm," as they are also known, reflowing is 
generally practiced, or, when that is impracticable, the water is held 
fis late as possible to destroy the eggs. Arsenites are used on some 
bogs, the success varying according to the judgment used in the time 
of application and the thoroughness with which the work is done. 

The Orihoptera have been excessively abundant during the season, 
and much injury has been done. I have made a rather careful study 
of these insects, mainly in their relation to the cranberry ; but also in 
their relation to cultivated crops in general, and the results are given 
in Bulletin No. 90, of the CoU^ Station, under the title of " Grass- 
hoppers, Locusts and Crickets." 

Historical. 

In 1883 and 1884 I first studied the insects injuriously affecting 
cranberries in New Jersey and on Cape Cod, under the direction of 
Dr. C. V. Biley, United States Entomologist. Among the other 
more prominent and injurious pests, the Orihoptera — grasshoppers, 
locusts and crickets — were of decidedly secondary account, and little 
attention was paid to them. In 1889 my first season's work with 
the Experiment Station was devoted to a further study of the cran- 
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berry insects, with special reference to the situation in this State. 
Special Bulletin K, embodying the results of my work^ was issued 
early in 1890^ in due time to be useful to growers for the work of 
that season. In this bulletin I spoke briefly of the injury done by or 
chars^ upon grasshoppers and locusts, and attributed the bulk of the 
inju J^o katydids, froTmy own obse;vation. 

At the meeting of the American Cranberry Growers' Association, 
in August, 1890, exception was taken to my conclusions by a consider- 
jible number of the gentlemen present, and general charges against 
grasshoppers and crickets were freely made, while the katydids seemed 
to have escaped notice. 

I considered these charges, so made, to be based rather on conviction 
ihan on observation, and so suggested in the annual report of the 
Station for 1890, in which I pointed out in a general way the differ- 
ences in habit between the insects. In 1891 the discussion of the 
matter was renewed at the then meeting of the association, and now 
very definite statements were made by some members that the true, 
short-horned grasshoppers had been actually seen eating into the 
berries. I had seen nothing of that kind myself, but could not rea- 
rsonably contradict positive observation by mere negative evidence. 
In the annual report for 1891 I noted these facts, and suggested some 
measures of relief against grasshopper injury. 

The season of 1892 was unusually dry, long spells of drought 
-being broken by heavy downpours that ran up the total amount of 
precipitation, but fell upon a soil so baked that a great proportion of 
-the water simply ran off and did not penetrate. 

This was favorable weather for the Orthoptera generally, and grass- 
hoppers and locusts swarmed in many localities^ causing great injury 
ix> a variety of cultivated crops. In the Crop Report of the State 
Weather Service^ the correspondents began to note injury to cran- 
berries in August^ as usual accusing the grasshoppers. To settle the 
matter, so far as cranberries were concerned, I determined on a sades 
of observations and experiments. 

OWerratldns and Experiments. 

On August 6th Mr. B. S. Lull, who assisted me during the sum- 
mer, visited the Jamesburg bogs and collected a series of the Orihop^ 
.tera to be found on them. The species represented were Melanoplus 
Jemur-rubrumy M. differerUialis, Paraxya aUantka^ P. reetay Steno' 



410 NEW JERSEY STATE AGRICULTURAL 

boihrua rMusuKpennis and Aeridium obatmrum among the Acrididse, 
and Scudderia furcvlata, Xiphidium brevipenne and X fasdalvm 
among the Loonstidse. An examination of the crop contents seemed 
to indicate that one specimen of Paroxya reda had been feeding on 
cranberry pulp, not seeds. In one specimen of Stenobothrua maculi" 
pennia some seed fragments were found, whidi might have been of 
cranberry, but might equally well have been of the grasses, that were 
then producing seed in abundance. In all the other grasshoppers, 
grass tissue only was found. The katydid (Soiuideria) crops were 
full of undoubted cranberry seed fragments, while in the two species 
of Xiphidiumy grass tissue only was found. 

On August 23d, Mr. Lull made another trip to the bogs and 
brought thirteen species of Acrididse, or short-horned grasshopper^,, 
in over 100 specimens. Of these, six only contained seed tissue, and 
this was not certainly from cranberry. All the doubtful specimens 
were of MeUmoplvs femwr-rvbrum^ the common red-legged grass- 
hopper. 

As many of the complaints came from Atlantic and Ocean coun- 
ties, I determined to make a personal visit to these localities. On 
August 24th Mr. W. A. Elvins, of Hammonton, kindly accompanied 
me to the Rider and Rockwell bogs at West Mills, and to the Park- 
hurst and Hammonton Company's bogs. On all these the staJbaa was 
much the same. Wherever the bogs were grassy there were plenty or 
Acrididse and an abundance of the species of Xiphidium^ or small 
meadow locusts. None of those examined, and I examined a great 
many, had any trace of cranberries in the crop. It was also a notable 
fact that, though on the Rider and Rockwell bogs there were many 
berries that had been eaten out, the berries were shriveled, and had evi- 
dently been injured some time more than one day previously ; yet there 
were hundreds of grasshoppers and small locusts there, and these had 
certainly not fasted many hours, for in all of them the crop and stomach 
w^e well filled. On the Rider bog I took two specimens of Oroheli- 
mum vulgare^ a large meadow locust^ and these had the crops filled 
with undoubted cranberry seed fragments, mixed with grass. 

One corner of one of the Hammonton Company's bogs was very 
grassy indeed, and here were grasshoppers by the hundreds, large- 
and small, in at least eight species. None of these that were exam- 
ined had any but grass or leaf tissue, and it was a suggestive fact 
that while the insects were nearly as abundant as the berries, there^ 
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were none of the latter that had been recently eaten. When at last 
we did find fresh injury^ the depredator, a large katydid, was reaciily 
found, and both crop and stomach were filled with cranberry seeds* 
This was true all over the bog which I crossed. In the best parts^ 
where no grass was, there were no grasshoppers either, and very few 
eaten berries. A katydid here and there readily accounted for suck 
as were found. 

At Toms River I visited a number of the bogs lying east of the- 
town, forming part of the series from Island Heights. Here I found 
grasshoppers much more abundant than on the Atlantic county bogs, 
and as a whole the bogs were in a very much poorer condition, grow- 
ing worse up stream, until they were as bad as they could well be,, 
wholly overrun with weeds and grasses. Here was a veritable para- 
dise for Orihopieraf and here grasshoppers were most numerous; here 
also nearly all the berries were eaten out. But besides grasshoppers,, 
katydids were everjrwhere about, and flew noiselessly and unob- 
trusively away when startled. On one of the first bogs of the series, 
and one of the cleanest, I found Mr. George R. Applegate, who- 
kindly showed me all over it, especially pointing out the worst- 
injured portions. He was positive that the grasshoppers had done 
the damage; but though there were hundreds of grasshoppers all 
about him, he had some difficulty in finding a freshly-eaten berry,, 
and when he did, I found him a katydid near by with a crop full of 
seeds. Though there were dozens of them on the bog, he had never 
seen one before, and his case is not at all unique. I caught a number 
of the common Acrididse, and had no difficulty in convincing him< 
that grass, and grass only, had formed their food. In two specimens 
of Paroxyay seed was mixed with the grass, but as the grasses on the 
bog were ripening seed, and these seeds were badly eaten, I could not 
be certain whether it was grass or cranberry seed. 

Mr. Appl^ate told me that the grasshoppers came on the bogs 
some time in July; that the berries began to be eaten in that month 
and in August, and that early in September no more fruit was 
destroyed. The insects invaded his bc^ from the southern edge, 
moved northwardly with the prevailing winds, and had not yet 
spread to all parts of it. Here, as elsewhere, where the bog' was 
clean, injury was least noticeable. 

Some distance up stream I found a bog practically without fruit, 
and very grassy, and here were grasshoppers and locusts in countless- 
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nambers. Another bog had frait io patches, here and there. All, 
or nearlj all, of it was destroyed, socl from every patch one or more 
katydids were started — qnite enough to acoonnt for all the eaten frait, 
I was more than ever oonvinoed that the katydids, asBiBted by one 
of the larger species of meadow locnBts, were the cranberry feeders, 
-and that the Acrtdidfe, or graeshoppera, were gniltless. To pat the 
matter to a final test, I again sent Mr. Lall to Jamesbnrg, Augaat 




'2dth, to collect and bring to the laboratory a series of living graaa- 
-hoppers. Out of theee were selected and placed in jars specimens of 

Mdanoplut /<nnur-ru6runt, Pmvxya recta, P. aUanUca, Stenobothrut 
■maeulipetmia, JHesosteira Carolina, Xiphidium fasdatum, X. brevi- 
^Kftne and immature Oonocephaiu4 and Oryllits ntgleotaa. The species 

of Xvphidium and the Oonoee^uUua were placed tc^ether in one jar ; 
4be others had, each species, a jar to themselves. In each jar was 
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placed a handful of cranberries and a few blades of grass, the intention 
being to give the insects the best possible opportunity of attacking 
cranberries. No cranberries were attacked so long as an eatable spear 
of grass remained, and then one species only, Paroxya recta, touched 
the berries. Even here only a little of the outside pulp was eaten^ 
and the seed capsule was not reached. The eating was utterly unlike 
that seen on the bogs, where the seeds only are taken and the pulp is 
rejected. More grass was added, and the cranberries were not again 
touched. In the jar containing the Xiphidium and Gonocephalusy the 
consequences were more serious, for here I found the Conocephalus 
eating the specimens of X. brevipenne, and then, rather than touch 
cranberries, it died of starvation. More grass was added and the 
specimens of X./aadcUvm survived some time, the last being killed 
and dissected September 14th. The other species gradually died, a& 
no fresh grass was added, all of them actually starving rather than 
eat cranberries. The cricket ate neither grass nor cranberries, and 
died in a few days ; the abnormal surroundings probably making it 
indisposed to feed. Concerning crickets, I know that they will get 
under cranberry crates in the fall and will eat berries ; they will alsa 
eat into berries on the ground, but I do not believe that they will eat 
berries still on the vines. 

My observations and experiments all go to confirm my previous 
statements. The Acrididse, or short-horned grasshoppers, do very 
little, if any, of the injury to berries on the cranberry bogs, while of 
the Locustidse, or long-horned grasshoppers, the katydids are the 
main culprits, aided occasionally by a species of Orohelimum. 

In a two-day trip to Cape May county, made early in September, 
I found Orthopiera everywhere unusually abundant, and of much 
the same species as were found on cranberry bogs. Yet later I found 
these insects abundant everywhere, more destructive than they had 
been for years. 

The Injnry Canned. 

The injury on cranberry bogs attributed to grasshoppers is always 
the same. The berry is eaten into from one side, the pulp is rejected 
and only the seeds are taken. The berry soon dries and shrivels up. 
The very fact that there is no variation in the injury points to the 
conclusion that only one or a few very closely allied species can be 
responsible for it ; because it would be a decidedly unusual thing for 
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insects of different families, differing also anatomically, to have so 
exactly the same food habits. 

In New Jersey there was no other injury especially complained of, 
except to late cabbages, which in some localities were almost entirely 
<ie8troyed. Gardens suffered to a less extent, but field crops quite 
generally escaped. In other of the Eastern States oats suffered 
severely, and a number of other crops were damaged to a greater or 
less extent. 

As the investigation carried on has been quite thorough, I deem it 
not improper to present to the farmers generally, some account of the 
structure and classification of these insects, to enable them to under- 
"Stand more fully why, even without actual observation and experi- 
ment, I believed so firmly that katydids alone were responsible for 
»the injury to cranberries. 

Clauifioation. 

The order Orthopteray or straight- winged insects, to which all 
those above mentioned belong, is characterized by chewing mouth 
parts; by having, when mature, two pairs of wbgs, the upper narrow 
and somewhat thickened, the lower broad, thin, folded when at rest 
into plaits, like a fan, and more or less completely covered by the 
upper or first pair. The young are like the adults, save that they 
Jiave no wings. 

The entomolc^sts divide this order into five series — ^the earwigs, 
or ForfioulidoB, which are very rare with us, but are numerous and 
troublesome in parts of Europe; the Runners, or Ouraoriaf including 
the roaches, which are common and obtrusive enough; the Graspers, 
or Raptoriaf including the Rear-horses, of which we have only a single 
species in the State, but which are more common southward; the 
Walkers, or AmhukUoriaj including the curious walking-sticks, of 
which we have one rather rare species, and the Jumpers, or SaUatoriay 
including grasshoppers, locusts and crickets. It is with the Jumpers 
alone that we have to deal here, and they are easily recognized by the 
long and stout hind legs, beautifully fitted for leaping. 

The Jumpers are divided, primarily, into those with short horns 
or feelers, which are never as long as the body, and are reasonably 
«tout, and those with long horns or feelers, which nearly always 
exceed the body in length, and are often several times as long. 

This difference in the length of the antenna, as the feelers are 
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oalledy is absolute and easily noted, and typical examples can be seen 
by comparing the figures on Plates I. and II. 

The short-horned jumpers are the AerididcB of entomologists, or 
the grasshoppers, in the sense in which I use the term. The long- 
horned Jumpers are the Looustidce of entomologists, including the 
meadow grasshoppers and katydids, and the GhyUidas, or crickets. 
The general term "locust" is here applied to the meadow grass- 
hoppers and katydids, and not to the short-horned Acrididce. The 
crickets differ from the locusts in being flattened above, while the 
back of the locust is narrow and often ridge-like, the wing covers 
sloping down at the sides like the pitched roof of a house. 

I am aware that my use of the term " locust '' is not in accord 
with some very good authorities, who apply the term to the Acrididce, 
or short-horned grasshopper. The locust of the Mo69.ic account is 
an Aeridivm, or true grasshopper, and as "migratory locust'^ the 
same species is known to this day. In our own country the term 
" Rocky Mountain locust " for another Acridid is in common use, 
and has been sanctioned by Dr. C. Y. Riley and others. But the 
terms Locusta and LocustidcBy as entomologists use them, mean the 
long-homed Jumpers, and I cannot see why a locust should not be a 
locust in the ordinary as in the scientific sense. The term grasshopper 
for the AerididcB, or short-horned Jumpers, is in quite general use, 
and I prefer it. 

Straoture and Haliits. 

The differences between the grasshoppers {Aorididcs) and locusts 
{Locustidce) are not merely in the length of the antennse ; they are 
much more vital and extend to many other parts of the body, and 
indeed to the life history as well. As the cranberry-eating habit is 
one of the points under investigation, the mouth structure becomes 
interesting. 

In a biting insect one of the essential points is the possession of 
jaws or mandibles. These are generally the stoutest and most highly 
chitinized mouth structures, and they are more or less hidden or cov- 
ered in fi*ont by an upper lip or labrum. Just behind them, in the 
same plane, is a second pair of jaws, called the maxillse, furnished 
with palpi or feelers, which assist in preparing the food. Behind the 
maxillsB, and forming the inner or hinder margin of the mouth 
opening,^ is the labium or lower lip. This is the structure in the 
essentials of which all the Orthoptera agree. 



416 NEW JERSEY STATE AGRICULTURAL 

Examining a grasshopper and a katydid side by side, we get at 
once a very obviouBly different lateral outline. The katydid is much 
more gracefully built ; the head is much more pointed, macb more 
ireely movable and much more dietincLly separated from the thorax. 
A comparison of a and b in Figure 3 will show at once how mnch 



Wig. 8. 
Head and prothonz oF a, katydid ; b. gnissbopper, Horn side. 

less adapted ia the grasshopper than the katydid for eating into fmite 
or berries. Turning the same insects so as to view them from the 
front, and prying apart the muidibles, we note an equally striking 
difference, well shown by a comparison of a and b on Figure 4. We 
note here, in the katydid, a pair of long, pointed and toothed mandi- 
bles, extending well below the labmm or 
upper lip, which is itself narrow. In the 
grasshopper, on the contrary, we have a 
I I pair of blunt mandibles, scarcely extending 

beyond the labrum, which is broad and 
covers the month organs almost completely. 
The cutting edge of the mandibles, while 
toothed, is gouge or scoop-shaped, and not 
pointed and pincer-Iike, as in the katydid. 
Pig 4_ To explain more clearly the differences 

Head of a, kaiydid ; b, gnu- between the j&wB OF maudibles of these 
hopper, front vi.«. .jj^^^^ reference should be had to Figure 

b, where thoee of the common cranberry b(^ species are shown. All 
of the locusts, it wilt be noted, have practically the same poiBt«d type 
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of structure, and all of the graaehoppera have the Booop-shaped or 
grioding types well marked. The cricket is somewhat intermediate, 
but more like the graaahopper. 




a, Scudderlft furculats ; b. Orcbellmum vulgue : c. Xiphldtum (uclatum (all locusla) ; d, Oryllua 

pennsylTanicus (orictet); e. Acridium obacuram ; /. Mplaooplua fBmur-mbtuni ; 

g, Farojya MlaQticB.; h. Paroiya recta; i, Slenobolliriia maculipennls ; 

k, DlssOBterta Carolina (grasshoppers), all much enlarged. 

a,b,e sod d show the inner aide; e. /, b, show 

the outer couves face; A, i, k, show 

the inner coucave face. 
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Just behind the mandibles we find the mazillGe, and theee also pre- 
sent quite cbancteriBtic differances in the locastA, crickets and grass- 
hoppers, as a comparison of Fignre 6, a to o, will readily show. 



In the crichet we have mach the strongest and hardest organ, the 
blade pointed at the tip, and of more real use in piercing than aie 
the mandibles, which, indeed, thej exceed in length, bo that it is able 
to do quite a range of bad work if it chooses. 

The katydid comee close behind in the development of this organ. 
The blade is equally corneous or homy, but is slighter, with longer 
teeth, and much less developed, relatively, than are the mandibles. 

In the grasshopper the maxilla is very much less developed. It is 
not so strongly chitinized, is much broader and quite different in 
shapes and the blade is to a very great extent enveloped by the galea 
or hood. 

Th«% are no such Btrong or essential differences in the structure of 
the labium or lower lip as would make it desirable to call attention 



PiK. 7. 

Allmeotan' onal of a, katydid (Scudderia fitrcalaiai ; b, grasahopper {Aeridiam Obicumia) ; 

e, cockroacli {Blalla lyrienlaUi), much enluged. All the puts of llie tntrt are 

named, except the irregular ttueade surTouudiug tbe stgiaaeh, wbfcb 

are the Malpigbinii vessels. Tbey are mucb n 

than sLowQ la the Aguie, and form, lu oatui 
complete netnock around the orem. 
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to them here, and we may proceed at once to the digestive system, 
which is even more distinctive than the mouth parts. 

In insects generally, the digestive system b^ins with a narrow 
tube from the month, called the oesophagus, opening into a large 
pouch or crop, capable of great dilation, into which the food is 
crowded while the insect is eating. At or near the mouth opening 
are the salivary glands, secreting an often colored or acrid liquor, 
which is sometimes also defensive in character, and in the grass- 
hopper produces the so-called " molasses." From the crop the food 
passes more slowly into the gizzard, where it is further ground up, 
and passes into the true stomach or chylific ventricle. At the entrance 
of this stomach certain glands, tubes or pouches are situated, which 
secrete a digestive fluid that mixes with the food as it passes in and 
facilitates assimilation. These are called cseoa, or csecal tubes or 
pouches, and they serve also, in some cases, to afford a greater diges- 
tive and assimilative surface. Beyond this stomach comes the ileum 
or small inteetine, in which absorption is continued, and beyond that 
we have the colon or large intestine, in which the residue of the food 
not needed by the animal is prepared to be excreted through the 
rectum. 

Surrounding the stomach are numerous long and slender tubular 
threads, supposed to be excretory in character, and called Malpighian 
vessels. 

In the order Orthoptera, the digestive system agrees with this gen- 
eral type, but is distinctively developed in each family. In the grass- 
hoppers the entire digestive canal is nearly straight, passing from the 
mouth to the opposite extremity, without convolution and with but 
a slight curve. The crop is of good size, quite muscular and tough,^ 
and shows, when split open and cleaned, numerous transverse wrink- 
lings and ridgings, gradually changing to a longitudinal form, and 
these in turn break up into little conical teeth toward the end of the 
crop, to change again to a plate-like structure at the constriction 
before the opening into the stomach. This structure is well illus- 
trated in Figure 8, made from micro-photographs of a prepared 
specimen. 

There is no distinctly developed gizzard, the end of the crop per- 
forming the functions of that organ. The stomach is not greater in 
length than the crop, and is much narrower, so that one cropful will 
make at least two stomachfuls. The small intestine is very short,. 
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Fig. 8. 

of the crop nf a graiahoppet, Acridmm obeeuTtaa. The upper flgure Illus- 
--^HdslDgs, Audsbou's ihe ubaiigeto tbe longttudlnai t^pe: the 



lowerfigiire shows the bKflltiug up of tSeae ridges Into conirul 
and gizzard plaios. (From a micro- photograph.) 
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and the large intestine is not much longer. Altogether the crop haa 
a greater capacity than the remainder of the alimentary canal. The 
cfecal tuhes at the month of the stomach are edz in number, and are 
very well developed, extending, pouch-like, upward along the crop, 
and, tube-like, downward along the stomach. Figure 7, b, lllnstrateB 
the alimentary canal of Amdium obacurum, and, in esBentials, all the 
other commoq grasshoppers agree with this. 

The katydid digestive system is quite different, as a oomparison of 
Figure 7, a, will show. The cewphagns is quite long, where in the 
grasshopper it is very short, and the crop lies iu the abdominal cavity, 
instead of partly in the thorax. The crop itself is lai^er in the 
k^ydid, by nearly one-half, as compared with a grasshopper of 
approximately the same size. When split open it shows none of 



Fart of (he gizzaid of a kat^'dld, Scadderia Jarcutala. (From a micro-photograph.] 

those peculiar ridgings so prominent in the grasshopper, but appears 
as a simple, elastic, membraneous pouch, with a comparatively thin 
muscular coating. The gizzard, on the other hand, is very strongly 
developed. It is a distinctly dilated, though small, pouch, with 
thick muscular walls, the inner surface furnished with six series of 
complicated teeth in longitudinal plates, for grinding up the food 
passed from the crop. This is in strong contrast to the simple 
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Btractare eeen in tbe grasshopper, and indicates very much greater 
abilities in the food-grinding line. Figure 9, from a micro-photo- 
graph, shows the structure of one of these series of teeth very plainly. 
Beyond the gizztrd is the long stomach, coiled twice, and its 
capacity is two cropfuls, instead of only one-half a cropful, aa in the 
grasshopper, Tbe intestines, large and small, are also comparatively 
much larger. At tbe mouth of tbe stomach, instead of six ccecal 
tubes, there are two la^ poaches, overlying the gizzard, also 
crowded with food, and with a fnoction probably much the same 
as that of the ciecal tubes. With such essentially different feeding 
and digestive systems, it would be strange indeed if both grasshoppers 
and katydids had exactly the same food habits. With tbe katydid 
type, all the locusts examined' by me agree in essential points. Tbe 



FiB. 10. 
Part of the glzxird or a, cricket. Oryllat peuiiivlcanf«iu. (from a mlcco-pholograph.) 

difference is in tbe armature of the gizzard, in which no two species 
are exactly alike. In the crickets the alimentary canal i^rees closely 
with that of tbe locusts, and here, indeed, the armatu re of tbe gizzard 
IB yet more complicated, as by a reference to Figure 10 will be 
readily seen. 

The roaches, though tbey are not to be particularly treated, may 
be mentioned as having a somewhat different digestive system trom 
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either gnsshoppere or crickets. The crop is unarmed, as in the 
loctutB, and the gizzEurd ia well developed, having, however, a single 
series of six very large teeth, instead of the plates set with a series of 
^small teeth. The stomach is only once coiled, and holds not more 



Fis- 11. 

Qizjard of h roach, SIoKo oriailalia. (From a micro- phoWgraph.) 

than a cropful, the small intestine is very short, while the lai^e intes- 
tioe is unusually long. The csecal tubes are simple, very aniike the 
same structure in either grasshopper or locnst. Figure 7, e, will show 
the structure as a whole, while Figure 11 is from a photograph of the 
gizzard alone. 

This brief review of the feeding and digestive systems of the 
families of jumping Orthoptera, indicates several matters quite 
strongly. It shows that the locusts and crickets have a very much 
greater capacity than the grasshoppers, and that they are as mach 
more voracious and destructive. A katydid is able to stow away at 
one meal, three times the quantity which can be eaten by our largest 
grasshopper. The complicated grinding apparatus in the gizzards of 
locusts and crickets shows that they are much better able to deal with 
hard substances, like seeds, than are the grasshoppers, who are fur- 
nished with a much simpler structure, though quite as efficient for 
softer textures. It is undoubtedly true that, when driven by hanger, 



EXPERIMENT STATION REPORT. 425 

few things oome amiss to a grasshopper, even if we do not quite 
believe the stories of their eating off the edge of the scythes carelessly 
left out over night ; the stractare simply indicates the normal habits. 
Grasshoppers, locnsts and crickets are nearly all capable of pro- 
ducing some kind of Doise, musical or otherwise, bat this ability is 
confiDed to the male. The facul^ is least developed in the grass- 
hopper, where a rattling, rasping or whirring sound is produced, 
either by rubbing the inner edge of theJiind 1^ against the edge of 
the wing covers or by rubbing the edges of the two pairs of wings 
in flight. In the locusts the method is essentially different. At the 
base of the forewings is a small triangular area, where the wing 



Fig. 12. 

The true katydid, Cj/rUipliyaiim coneauum. 

eovers overlap. In the male this area is tense, glassy and crossed by 
heavy veins, of which at least one is marked by transverse ridges. 
By the rnbbing of these ridged veins a sound is produced, which is 
intensified by the ghiesy membrane acting as a sounding-board, and 
thus results the loud "singing" of the katydids and softer note of 
the meadow locusts. In Figure 12 of C^rtophyllum conoawm, the 
trae katydid, the vocal apparatus is evident at the base of the 
expanded wings. The cricket has much the best developed musical 
apparatus. Here the wing covers overlap for nearly their entire 
width, and in the male this entire surface is transparent and tense. 
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This gives a magnificent sonnding-board, and the effect is well 
knowD, The " cricket od the hearth " is &med in song and story^ 
and its monotoDoos Bhrilling has lulled many a tired worker to sleep 
and has driven almost to distraction and banished rest fromi maDy a 
nervous subject. The differenoee between the male and female cricket 
are shown at Figure 13. 

A more practically important difference in structure is one found 
in the female — that of the ovipositor or egg-laying apparatus. The 
methods of ovipoeition in the Orthoptera have been very well studied 
by Dr. C. V. Riley, who has given us the results in his Missouri 




Fie. IS. 

Cricket, Gryllut penntt)ltianicvt, male and female, 

reports and in the reports of the United States Entomolc^cal Com- 
mission. Some of the iacta here used are from these reports. 

In the grasshoppers the egg, when laid, passes between four short 
horny valves, as. shown in Fignre 14, a, and there is no lengthened 
ovipositor. In the locusts and crickets, on the other hand, there is a 
more or less extended ovipositor or ^g-Iaying tube, sometimes as 
long or longer than the insect itself. In the locusts this ovipositor 
is always compressed, flattened and more or less sword-shaped ; in the 
cricket it is always cylindrical. The katydids have this structure 
comparatively short, round at the tip, sharply upcurved and usually 
more or less serrated at the tip. 

In the meadow locusts the ovipo«tor is longer, pointed at the tip 
and the edges are not annsually serrated or toothed. In the genus 
Orchelimum the ovipositor is slightly curved; in Xiphidium, it is 
nearly straight. 
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nc 14. 

a, Up of abdomen of grusbopper. shaving egg passing between the Talvee : b. ovipodtor oi 
katydid {Seudderia ftircxilata) : c, ovipositor of large meadow locust (Orchdimumyai- 
gart): d, ovipositor of small meadow loQUSl (33phidiiaafaiclaium); «, ovi- 
positor of cricket (Qryllua penmylmiaiaaj ; /, tip of same, ret 
l\irthei enlarged. Flgnre e Is drawn on a one- 
third smaller scale than the others. 
(Figure a i^ after Riley.) 

The graaaboppera, or Aerididas, lay their egga in pod-like maasea, 
usually in the ground, generally chooeing a moderately firm, dry,- 
somewhat sandy soil for that purpose, but, when pteaaed, using other 
less suitable locations. Some species choose stumps, I<^ or fence 
posts, when partly decayed, the horny valves of the ovipositor being 
well adapted for making the holes. Figure 15, after Riley, illas- 
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' OvipoeKloQ Of grasalioppera : a, femtile In different positious, ovipositing ; b, egg-pod eztiacted 

from ground and broken op«ii at end : e, a few looee eggs ; <t, e, show the earth partially 

remared, lo illui'lrale an egg-mass already placed and ont being placed ; /, abowi 

■wbereaurh amaas hna been covered up. (After Ktley.) 

trating the ovipoeitioo of the " Rocky Monutaiii locust " will serve 
to give an excellent idea of the e^-laying habite of the grasshoppers 
generally. 

The katydids are, as a rule, arboreal, or tree and shrub-inhabiting 
forms, and some are rarely seen elsewhere. The largest of our species, 
the Cyrtophyllwn ooncavwm, Harris, or true katydid, is rarely found 
except on trees. It is seldom seen, save by accident, but its well- 
known cry is familiar to most. The largest of the species found on 
the cranberry b(^ is the angolar-winged katydid, J^croeentrum 



iHc- le. 

Kicrocenlnan reHnerve. 

relinervia, Barm. This is quite rare generally, and is more oommon 
on shrabbery and on trees than on the vines. It has quite a short 
ovipositor and lays its eggs externally, on twigs, edges of leaves, on 
fence posts, and in fact almost anywhere. They are quite readily 
seen and are often brought or sent in by observant persons. 
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Much more common on the Im^ and on low boshes and ahrabe are 
the apecies of Seudderia, or narrow-winged katydids. There are thiee 
epeciea found in our State, the more common forms 
being 8, ewmcauda, and 8. fureulaia, and these are 
the species that injure the cranberries. They are very 
much alike in appearance, bat furouiata is lai^^ than 
etmneauda, and there are quite marked structural differ- 
ences. This year furtsuiaia waa much the moat common 
on the bc^; two years ago most of the specimens col- 
lected were eurvicauda. For all practical purposes 
the two need not be dietinguiahed here. Figure 14, 6, 
represents one side of the ovipositor of 8o\idderia Jur- 
eulaia, seen from the side. It will be noted that it is 
made up of thiee pieces, and that at the tip the edges 
are serrate. The ^-laying habits of this genus are 
quite different from those of the .Mcrooenfrum. The 
account given by Dr. Riley, from observations made 
by Miss Mnrtfeldt, is as follows: "The female stations ^g_ i^^ 
herself firmly by the middle and hind 1«^ on twigs or Eggs of kuty- 
leaves contiguous to the one selected to receive the eggs, ^^ ^^^^ 
The leaf is then grasped by the front feet and held in 
a vertical position, while the edge is slightly gnawed or pared off by 
the jaws, to facilitate the entrance of the point of the ovipositor. 
When this is done, the abdomen is curved under and brought for- 
ward, and the ovipositor is seized on its convex edge by the mandi- 
bles and maxillte, which, with the aid of the palpi, guide the point 
to that portion of the leaf prepared to receive it. After gentle hut 
repeated efforts, the point of the instrument is finally inserted between 
the tissoes of the leaf, and gradually pushed in to more than half its 
length. As soon as the cavity is formed, the e^ is extruded and 
passed slowly between the semi-transparent blades of the ovipositor. 
As the f%g leaves the ovipositor, the latter is gradually withdrawn, 
while the egg remains in the leaf, retained in its place, probably, by 
a viscid fluid that is exuded with it." Sometimes one, sometimes 
several eggs are thus deposited in succession, tuid I have seen an 
orange leaf with ^g-pockets around the entire edge. 

Figures 14, o, and 14, d, show the ovipositors of OrdheUmum and 
JGphidivm respectively. Both of these are separated into the com- 
ponent parts to show how they are made up. The species lay their 
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eggB into the stalks of leeda, graases and, perhaps, other succaleat 
pltmte Buch as grow in the moist, often swampy, localities which they 
favor. I have found them in rushes in a number of instances, always 
in the center of the stalk and never more than a few tt^ether. 

The ovipositor of the cricket differs from all those previously de- 
scribed, in being cylindrical and needle-like. It is, usually, quite 
long, straight and rigid, with a slight dilation at the tip. Figure 
14, e,/, shows how this dilation is caused, and shows, also, that we 
'have here, apparently, only four parts making up the oviduct, instead 
of six as in the locusts. 

The mole crickets, which are peculiar insects, not often seen, do 
:not have this ezserted ovipositor ; but all the field, house and tree 
crickets are so furnished. The 
field crickets are common in late 
summer almost everywhere, and 
they are familiar in appearance 
and song to every observant indi- 
vidual. They lay their eggs in 
the ground in most instances, the 
^- long, stiff ovipositor being ad- 

flB mirably adapted for this purpose. 

id I They select for ^^kying pnr- 

A poses dry sandy spots, and will 

R^ not oviposit in moist or peaty 

l!.! soil. The tree crickets are quite 

lively little creatures, generally 
jMiIe whitish green in color, and 
living on shrubs and higher plants, 
or even trees, rather than on the 
ground like their more lowly rela- 
tives. They oviposit in stems and 
branches of shrubs, and have a 
special penchant for raspberry 
canes. In which I have found the 
eggs, not rarely, at Hammonton. 
Figure IS shows the insects, the way in which the e^s are laid and 
an enlai^ed figure of the egg itself. Ab it happens, the e^e are 
usually laid at that point in the cane at which they are trimmed, so 
the insects do no injury to the varieties usually grown. In varieties 
grown on long canea they might prove troublesome. 



male (torn Kbove, 
female trvim Ai». 
a, twig showing 
egg puncture; 
leclion ebonlng lo- 
cation of egga ; 
egg mill fnrther e 
lorged ; li, reliCDla- 
tiou of lb tip. 
(Alter Klley.) 
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In a general way the life history of the families treated here is 
similar. The eggs hatch usually in springy and produce a little 
creature that closely resembles its parents^ save that it lacks all trace 
of wings. 

It is often a good jumper^ however^ and able to travel along at 
quite a lively gait. As it grows it changes its skin or moults^ several 
times, and after one of these moults the wings begin to make their 
appearance in the form of little pads at the base of the abdomen. 
This is the pupa state, and after this is outgrown, the imago or 
perfect winged insect makes its appearance. Not all grasshoppers 
have wings, however, and in some cases, while not altogether wanting, 
they are so Uttle developed that they are practically useless as organs 
of flight, but serve to assist in jumping, carrying it along further than 
it could go, otherwise. 

After the insects become winged, or adult, they pair, eggs are laid 
and, the life end being now accomplished, the specimens die. Of the 
grasshoppers in New Jersey, the majority die in fall, the species 
existing during the winter in the egg state. In a few of the species, 
however, the insects become half grown only, in fall, hide in some 
sheltered spots in brush, under leaves or wherever else opportunity 
offers, and make their appearance with the first warm days of spring, 
maturing rapidly. Of the locusts, all that I know, of our species, 
winter as ^gs. Where the eggs are laid in or on leaves, they may be 
widely distributed by winds, or they may rest quietly under snow and 
ice, retaining their vitality in either position. As a rule, the crickets 
also winter in the ^g state, though a few survive as adults, and these 
are occasionally heard in the spring. 



Injury Caused, and Remedies. 

^^ Locusts,'^ or, as I call them, grasshoppers, have been celebrated as 
plagues of the first order from the time whereof the memory of man 
runneth not to the contrary. The locust of the Bible is the same 
" locust'^ that ravages Egypt at intervals to this day. Our own 
^^ Rocky Mountain locust '^ has devastated vast stretches of country, 
devouring everything and reducing to poverty hundreds of settlers. 
How to deal with these insects has been made a national question, and 
years have been spent in the study of their life history and habits. 

In New Jersey we have none of these migratory forms, and all 
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injury is caused hy species native to our own soil. This injury is 
really much greater, annually, than is usually supposed ; for in grass 
and pasture land from one-third to one-half of the possible yield may 
be taken without attracting special attention, and a heavy toll is 
always exacted and paid without the farmers knowing anything about 
it. It is only in seasons of drought, when vegetation is less vigorous, 
and the insects are at their best, that they become noticeable, and even 
then principally by their tendency to attack field crops, more suocu- 
lent than grasses at such times. 

Knowing their egg-laying habits, it has been found by experience 
that the shallow plowing, late in fall or very early in spring, of 
ground in which grasshoppers have oviposited, will expose the pods to 
their natural enemies, as well as to the weather, which, when the ^g- 
mass is once broken, causes the rapid decay of the individual ^gs. 
Or, very deep plowing may be resorted to, to cover the pods so thor- 
oughly that the young hoppers will find it impossible to reach the 
surfiice. The resort to plowing has been adopted with excellent 
results in the States subject to invasion by the " Rocky Mountain 
locust,^^ and prevents the hatching of the ^gs laid by the invaders 
of the previous year. In thoroughly cultivated districts, then, grass- 
hoppers are not apt to do very much injury in our State, simply 
because so large a proportion of the eggs are destroyed by ordinary 
farm routine. It is only in those localities in which there is much 
uncultivated land, that danger need be feared. Thus, this season in 
parts of Ocean county late cabbages were almost entirely devoured 
by grasshoppers coming from the wild lands near by. 

Cranberry bogs are quite generally surrounded by wild or unculti- 
vated land, and where they are grassy or weedy, they furnish ideal 
localities for g^rasshopper life. The dams and margins furnish ex- 
cellent breeding- grounds, and hence they multiply exceedingly, year 
by year. 

The LooudidcBf or long-horned jumpers, seldom become noticeably 
injurious. It is only in moist localities, where rushes, grasses or the 
like are allowed to mature undisturbed, that the smaller forms can 
multiply to a serious extent. The katydids, on the other hand, may 
become troublesome on special crops like cranberries ; but the eggs 
are subject to parasitic attack, and the number of individuals is 
rarely great. 

The ordinary field crickets are not commonly troublesome, and the 



EXPERIMENT STATION REPORT. 435 

injury that might be caused by the tree crickets on raspberries is 
avoided by the fact that pruning generally takes the canes at or bdow 
the point of oviposition. 

Though the insects have biting mouth parts and feed openly, it 
would rarely pay to attempt to protect a crop by the use of arsenites. 
When they do come in destructive numbers, they would in most case& 
destroy the crop before the poison took effect, and spraying a field 
crop, e. g. oats, when fully headed out, is a somewhat impractical 
task. The remedy lies all in prevention, if I may be allowed the 
expression. 

Collecting the insects in shallow pans with a layer of gas tar ha& 
been found useful in many cases, and on low plants can be success- 
fully carried out, A " hopper-dozer,'^ suitable for use on cranberry 
hogBy is shown at Figure 19. 




Fig. 19. 

"Hopper-dozer." The middle runner might be omitted in a shorter pan. (Original.) 



To Cranberry Growers. 

I have endeavored in this bulletin to bring out as sharply as possible 
the essential differences in life history, habits and structure between 
grasshoppers and locusts, to explain why I am so strongly convinced 
that the grasshoppers do little or none of the injury attributed to them^ 
and why I consider it unreasonable to believe that insects so entirely 
different structurally could have so exactly the same food habits. 

First I showed the difference in the shape of the head; that of 
the katydid especially well adapted for digging into fruit with the. 
least expenditure of time and energy, while the blunt head of me 
grasshopper, closely appressed to the prothorax, could not gain the 
same end without considerably more labor. The differeace.syi^V*lhe 
form of the mandibles again, indicated the possibility o^iif))|iilijb£ 

28 Iliw asdeirc bam 
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clean-cut work by the katydid^ quite beyond the ability of the scoop- 
ahaped structure in the grasshoppers. 

Second. I showed the differences in the digestive systems^ indicat- 
ing how much better adapted is that of the katydids for the reduction 
of a hard food^ like seeds, while the grasshoppers, from their structure, 
would be more likely to choose a substance needing a less complicated 
grinding apparatns. I showed also that the feeding and digestive 
abilities of the katydid is at least three times that of the largest 
grasshopper found on the bogs, while it would be at least ten-fold 
that of the common red-legged grasshopper, which is the most 
abundant form there. 

Third. I showed the differences in the vocal powers of the insects, 
which were interesting and important as emphasizing the divergence 
of the families, while they do not bear directly on habit 

Fourth, I showed the differences in the structure of the ovipositor, 
indicative of very different breeding habits. 

Fifth, I gave a resume of the life history of the families, showing 
that their traveling powers are limited until they reach the adult stage 
and become winged. 

8ixth. From direct observation, experiment and study of structure, 
I again insist that katydids and not grasshoppers or crickets cause the 
injury to berries on cranberry bogs; though I do not deny that some 
grasshoppers may occasionally nibble at a berry ; or that they may 
eat at a berry previously attacked by a katydid. The habit of eating 
seeds only gives the insect a power to cause injury vastly greater 
than if the entire fruit was eaten. The seeds of three or four berries 
at a meal is easily within the capacity of a single specimen. At even 
one meal a day for three weeks, a single insect would destroy eighty 
berries at least, and I believe that their powers are much greater, 
because in many cases only part of the seeds are eaten, and the 
number of berries attacked is thereby much increased. 

From all this it appears that measures need be taken against katy- 
dids alone, though I do not consider even grasshoppers desirable 
inhabitants of a bog. 

I would advise as follows : 

FirsL A clean bog. This will not offer attractions to insects that 
might afterwards develop a fancy for berries. Absence of grasses 
and rushes will also make it impossible for the smaller locusts to find 
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places fcnr their ^gs. Absence of shrubs will make it impossible for 
the katydids to oviposit on the bogs ; for I do not think that they 
would lay their ^gs in the small cranberry leaves. If they really 
did 80^ I doubt whether many of them would survive winter flowing. 

Second. Keep the bogs as wet as is consistent with good culture, 
and, after picking, bring the water well up to the top of the ditches, 
and keep, it so untU the time for winter flowing. This will prevent 
^g-laying by grasshoppers and crickets, and will drive out the latter. 
Keeping the bogs quite wet in spring, until the soil is thoroughly 
warmed through, will destroy any eggs that may have been deposited 
in it. Grasshoppers' will lay their eggs preferably in hard, sandy 
knolls or in decaying stumps; crickets in loose, dry, sandy spots. 
Have none such on the bogs. 

Third. Have the marginal ditch six feet wide at least on all sides 
of the bog, and keep it clean and at least partly filled with water. 
This will prevent the immature forms from coming on from the 
edges. No immature grasshopper or katydid will voluntarily try a 
jump across a sheet of water so wide. The insects are poor swimmers, 
but generally manage to make land when they accidentally get into a 
stream. I do not believe that they ever voluntarily attempt to swim 
from one point to another. 

F(mrth. Keep the dams as clear of vegetation as possible, and par- 
ticularly keep all shrubbery from them. Early in spring they should 
be burnt over, so as to destroy all dead leaves, etc., that may have 
blown or drifted upon them. Where it is possible to do so, the brush 
around the bogs should be destroyed, and a fairly wide margin, to be 
burnt over every spring, should be kept free. This burning over 
would destroy the leaves containing katydid eggs, and lessen the 
number of insects. 

By these means most of the Orthopieraf except, perhaps, crickets, 
could be kept off the bogs until they are winged, and then I would 
recommend, when injury is noticed, a boy or man with a hand net to 
capture katydids. They are not very active, and, when started up, 
fly only a short distance. When located, they can be readily captured, 
even without a net. I have already indicated that they make very 
little fuss when starting up, and may be easily overlooked among the 
more noisy and clumsy grasshoppers. When they have been once 
recognized, there need be no further difficulty in capturing them. 
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Twice a week would be often enough^ if the collecting is carefully 
done. When fresh injury is noted^ special search for the culprita 
should be made in all cases. 

I add hereto a list of the Orthoptera that I have taken on cran- 
berry bogs in New Jersey and on Cape Cod. The latter were taken 
in 1883^ and were first listed in Bulletin No. 4 of the Entomological 
Division of the United States Department of Agriculture. 



Family GRYLLIDJEl. 

Gryllus abbreviatus, Serv.— New Jersey ; common. 

" pennsylvanicus, Burm. — New Jersey ; common. 

" nefflectus, Scudd. — New Jersey, Cape Cod ; not rare. 
Nemobius fasciatus, De Geer— New Jersey ; not rare. 
" vittatus, Harris — New Jersey ; not common. 



Family LOOUSTID^. 

Microcentrum retinerve, Burm. — New Jersey ; not rare. 
Scudderia ftirculata, Bruner— New Jersey ; common, 
ftircata, Bruner — New Jersey ; rare. 
curvicauda, De Geer— New Jersey ; common. 
Oonooephalus ensiffer, Harr.— New Jersey ; rare. 
Orchelimum vulffare, Harr.— -New Jersey ; not common. 
" eLgile, De Geer — New Jersey ; more common. 

Xiphidium faaciatum, De Geer— New Jersey; very common. 

brevipenne, Scudd. — New Jersey ; very common. 



« 



« 



« 



Family AORIDIDJEl. 

Ohrysochraon viridis, Scudd. — New Jersey ; not common on the bogs -^ 

two varieties, green and brown, occur. 
StenobothruB curtipennis, Harr.— New Jersey ; not common. 

maculipennis, Scudd.— New Jersey, Cape Cod ; not rare, 
sequalis, Scudd.— New Jersey ; not common. 
Paroxya atlantLca, Scudd.— New Jersey ; common. 

" floridana, Thos. {recta, Scudd.) — New Jersey ; common. 
Melanoplus femur-rubrum, De Geer— New Jersey, Cape Cod ; the most 

abundant species. 
Melanoplus differentialis, Uhler (biviUatu$, Scudd.) — New Jersey ; Cape 
Cod; common. 



i 
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l^elanopluB punctolatus, [Jhler— New Jersey; rare. 
" collinuB, Scudd. — New Jersey ; rare. 

Acridium alutaceum, Harr. — New Jersey, Cape Cod; not common 
usually. 

Acridium obBCunim, Burm. — New Jersey; common in 1892; more rare 
previously. 

Ohortophagra viridifcusciata, De Geer— New Jersey, Cape Cod; com- 
mon on the dams in spring ; more rare on the bogs. 

Arphia eiilphurea, Fabr.— New Jersey; Cape Cod; not common. 
" zanthoptera, Burm. — ^New Jersey; not common. 

Peinidia eucerata, Uhler— -New Jersey, Cape Ood ; not common ; found 
only on bare, sandy spots. 

fTrimerotropis maritima, Harr.— Cape Cod ; on the shore bogs only. 

Spharagremon sequale, Scudd. — New Jersey, Cape Cod ; not common. 

balteatum, Scudd.— New Jersey ; rare, 
collare, Scudd. — New Jersey, Cape Cod ; rare. 

Dissosteira Carolina, Linn — New Jersey, Cape Cod; not common. 

In all, 36 species. The terms "rare" or "common" apply only to 
the insects as they occar on the bogs. The great majority are species 
whose home is in the fields and brush near by, and who have been 
tempted on the bogs by the show of food there, or by some accidental 
'Cause. 






DitKiCeira Carolina. AcHdtum ObioiTam (female). 

Ckrysochraon viridit. 

Paro^ii aUantica (female). Paroxya aHantica (toale)- 

Jftlanopiw difftrentialia. Arphia xantlioplera. 

Acridivjii obacurum (mHle). 
(Mrtvphaga vlridifaaciala. SUnobotlmu maculfpamiSL 



} w 



On-Miinum agtlc (mole). Orchftimum agiti (femaleX 

Xlp/iidiam tn-erlpma^. 

Scadderia junulata. 

Xiphidimn JoKiatttTTt, from aide. * Conorfphalia ai>, 

Qrehdimtim vulgare (f«male). 

Xipkidlum SaKiahim (female), ir[ngs spread. 
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Tke Gntnberrj CaocBoia* 

{Cacceda paralUlat Rob.) 

While gathering a few specimens of the tip^worm on a bog near 
Hammonton^ Jane 12th, my attention was attracted by a dump of 
Tines in which a number of uprights were webbed together rather 
-differently from the manner in which the larvae known to me indicated 
their presence. Examination showed that there was a much larger 
larva concerned in the mischief, and that there were anywhere from 
three to six uprights spun together by each. Within this web, all the 
buds and blossoms were destroyed, and the larvae were thus capable 
of doing considerable injury, even if present in no large numbers. 
Other infested patches were in the vicinity; but they did not extend 
far from the edge of the bog and were confined to little knolls, the 
tops of which had probably been uncovered during the winter. I 
found, further, that the " loose-strife,^' a weed which shelters the tip- 
worm, was also present, and that the larvae were equally at home on 
this. 

The caterpillar was rather more than three-fourths of an inch in 
length, reddish in color, the head yellow, and with a series of quite 
prominent yellow tubercles or warts, each of which gives rise to rather 
long, stiff hair, or bunches of hair. The tubercles are arranged on 
the dorsum or upper surface, four on each segment save the first and 
last, forming the corners of a square, or something very near to it. 
Laterally there are two other tubercles of the same character. On 
the first thoracic segment there are only two dorsal tubercles, and the 
lateral tubercles are more prominent. Figure 20 will give a very 
fair impression of the caterpillar. 

Some of these larvae, in confinement, became fully grown and 
changed to pupae June 17th, the moths emerging June 27th-30th. 
The pupa is of the usual dark-brown color, of the form shown at 
Figure 20, 6 and c. This moth was. identified for me by Dr. C. H. 
Fernald as Oaccecia parallela, Rob., though it differs somewhat from 
the type form in color. The general appearance of the insect is 
€hown at Figure 20, d, 6, representing respectively male and female. 
The forewings are reddish orange in color, crossed diagonally by 
numerous fine strigae, or lines of a darker red brown. A broad, 
oblique, red- brown band crosses the wing toward the middle and 
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beyond it, aod a second band of the same color extends to the tip of 
the wing, forming a triangular apical space, itself crossed hy yet richer 
brown lines. The hind wings are pale yellow. 

No other observations were made, and I do not even know whether 
there is a second brood; but I deem it probable that there is. 




It is not likely that this will prove an injurions insect, except, per- 
haps, locally. The presence of the larva on the "loose-strife" 
indicates that the latter may be its normal food plant, and that this 
determines the presence of the insect on the bog. in that case the 
extermination of this weed would be the most satisfactory remedy. 
The further feet that only on knolls was this insect to be found 
points to another evil which should not be allowed to exist on a bog, 
i, e. vines that are not completely aubmei^ed during the winter. The 
removal of such knolls, in addition to the deBtrnotion of the " loose- 
strife," will probably prevent further injurious increase. 



The CoFn-worm. 

(HeliothU armiger, Hbn.) 

In my report for 1890 I gave an account of the injury done by the 
oom-worm in that year. Since that time its ravages have not lessened ; 
but there seems to have been rather a gradual increase, less noticeable 
on com than on tomatoes. 
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Fipu!« 21 repieseots the insect io all its stages ; but it is in the 
larval oondition alooe that the miaohief is catued. The species 
usaally passes the winter in the pnpa state, from three to six inches 
andetground, in a little oval cell, much ae shown in Figure 21, d. 
This oell the larva makes by rolling and twisting about so as to com- 
pact the earth on all sides, to form rather a. smooth chamber. It is 
then lined with a thin, loose web of silk, and after the change from 
larva to pupa the insect rests quietly throughout the winter, protected 
from the effects of frost by the little cushion of air around it. Qaite 
early in the spring, varying in the localities, the moths emerge, usually 




7is. 31. 
^UelAti armigeT : a, egg. from aide ; b, same, trom lop— bocb enlarged ; e, larva— com-w 
d, pupa; t, motb, wltb wings ezpaoded ; /, aune, nings folded, (After Biley.) 



about the beginning of May, long before there is any com for them 
to oviposit upon. They therefore select quite a variety of plauta, 
seeming to lay their e^a very gradually, and among others the peas 
and tomatoes are favorites — the latter preferred to the former when 
obtainable. It is on the peas that the young larvce are first noticed, 
and here th^ will eat the leaves, or will even bore into the stem 
until the pods appear, and then the latter will be attacked. On 
tomatoes they occasionally bore into the stem ; but eggs are not usually 
laid here, until the yonog fmit appears, and when hatched the little 
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larva bores into the formiDg tomato. Toward the end of May, early 
com is well up, and some ^gs are laid on this, the larva eating the 
leaves and often into the stem. By the middle and toward the end 
of June the earliest larvae are full grown on peas, and are ready for 
pupation. By the middle of July most of the larvae on tomatoes in 
the southern counties are full grown, and before the end of the month 
all have disappeared. At this time — before the middle of July — the 
moths from the earliest of the larvse have appeared and have laid 
their eggs on corn, and preferably on early sweet corn. Young larvae- 
are found on the small ears before July 20th, and by the middle of 
August they have attained their full growth and have changed to 
pupse. The pupa stage at this time lasts only about a week, and 
young larvae of a third brood appear on corn before the first of 
September. These are in the ears when the corn is cut, and do not 
mature until well along in September ; indeed I have found specimens,, 
not yet full grown, early in October. There may thus be three broods 
of these insects in the southern part of the State ; though it is certain 
that many of the later larvae of the first brood cannot produce moths 
early enough to allow time for more than one other generation. Of 
this second brood some pupate and produce moths in September, 
which try to hibernate, while others rest quietly after pupation,, 
wintering in that stage. North of the sandy plain, two broods are 
normal, and the third is very exceptional. Owing to the very gradual 
appearance and oviposition of the first brood, moths of the second brood 
appear and lay eggs, from which larvae hatch, before all the larvae of 
the first brood are full grown, and thus, after midsummer, we find 
the insect in all its stages. 

Young larvae may be found in tomatoes soon after the latter have- 
set. They eat into a fruit, feed on the solid portions, and as soon as 
decay begins, through the entrance of moisture, leave for another»> 
Two, three or four, or perhaps even more, of these small tomatoes 
may thus be destroyed by one larva, and this fruit is always the 
earliest, which would have brought the highest price in market. 
From this feeding habit the insects have received, locally, the name 
of " heart- worm/' 

July 13th I found that at Swedesboro a very large percentage of 
the ripening fruit had been destroyed, and found also that most of 
the larvae had disappeared, less than a dozen specimens being found 
in half an hour's search, though every plant bore fruit ruined by 



' I 
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them. One of the growers iDformed me that more than half of the 
early frait had been destroyed by the insect. July 26tb they were 
most abundant and becoming full grown at New Branswick. Mr. 
W. T. Woemer, market-gardener near that city, informed me that he 
had never noticed them before, but they had hnrt him badly this year. 
Later fmit was not infested, the insects finding the com very much 
more to their liking. The larvse of the sammer broods, in preparing 
for pupation, do not go much or not at all beneath the sur&ce, often 
forming their loose cocoon practically on top of the ground or beneath 
bits of rubbish. 



Fig. 22. 

Coru-woim sKackiDg tomato. (Alter Riley.) 

In the corn-field the sweet corn is first attacked, the eilk being a 
favorite food until the kernel is well formed. In some localities quite 
a laige percentage of ears becomes infested ; every lot of corn pur- 
chafled for my table during the summer contained a goodly proportion 
of wormy examples. The insect is much more troublesome and 
injurious in the southern parts of the State, and field corn there is 
sometimes quite badly injured. 



No application of insecticides for the destruction of the insects on 
tomatoes can be recommended with any confidence. The insect 
exposes itself so little when feeding that it is well beyond the reach 
of the insecticides within our knowledge. Pyrethrum and the kero- 
sene emulsion have been reported as efficient; but not so reliable as is 
4« be wished. 
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The spedee shoald be treated in the corn-field by late fall plowing. 
The general practice is to allow corn-fields to remain andisturbed 
throQghoQt the winter, and this, of course, allows the insect to rest 
safely Hntil spring. Fall plowing breaks ap a very \&rge proportion 
of the oelh, and throws many of the pupse to the surface, where birds- 



FiB. 28. 

£ais of com Injured by com-womi. 

find them readily enough, or where they perish daring the winter^ 
Where they are not thrown to the surface they are brought into direct 
contact with the soil, which, by freezing and thawing, will crush or 
otherwise destroy most of them. Very early spring plowing, where 
a frost follows, is sometimes quite effective; but plowing after all 
froet, while it will kill a certain proportion by crashing, and will 
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^poee another quantity to their enemies, will leave uninjured a very 
large percentage of the pupse, and from these moths will emerge in 
-due time. 

In many parts of the sandy plains of southern New Jersey plowing 
<»n be done every month in the year, and winter plowing would be, 
perhaps, the most efficient. The essential factor in the destruction of 
the pup» is breaking up the cells, which brings the surrounding earth 
into direct contact with them. Thereafter the first freeze will prob- 
ably complete the work of destruction by crushing the insect. So 
long as the cell remains entire, extremes of cold will not injure it. 



The Rose-oliafer. 

{McLcrodactyliLS avhspinosuSj Fabr.) 

This species has been, on the whole, rather less injurious than in 
preceding seasons. It has appeared in troublesome numbers in sev- 
eral new localities ; but has been absent, or in greatly reduced num- 
bers, in many of its old haunts. It was sufficiently abundant to do a 
;great deal of injury ; yet it nowhere made a clean sweep, such as we 
have been accustomed to from this insect. While I did not spend 
much time in special observations, I noticed during the periods that 
I met with the insects a curious tendency to differ in food habits. At 
Hammonton I saw a great many on strawberries; in some parts of 
the Yineland tract they were most abundant on peaches; in other 
districts apples were preferred, while elsewhere grapes remained a 
favorite. On Col. Pearson's farm the roses were supremely attractive, 
far outclassing everything else; after them followed apples, the grapes 
being little molested. Yet on the same mile square on which Col. 
Pearson is located, some vineyards lost a large proportion of their 
€rop through these insects. In such seasons as that of 1892, lime 
Ousted on the vines served as a complete protection ; there being an 
abundance of other equally palatable food accessible to the beetles. It 
is not improbable that what I have termed a change in habit is merely 
B return to the normal condition of affairs, and that it was the abnor- 
mal increase in numbers which determined their destructive attacks 
^n grape and other of the cultivated plants. 
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Kerosene Emnlrion, 

In Balletin No. 82 of the CoU^ Station^ devoted to the roee- 
chafer, I detailed the results of experiments made with a great variety 
of insecticides^ among others the kerosene extract of pyrethrum emul- 
sion. I did not try the kerosene emulsion alone^ because Col. Pearson 
had found it ineffective^ and because I concluded that if the kerosene^ 
plus pyrethrum, proved useless^ the kerosene^ minus pyrethrum, would 
certainly be no better. Others, however, have claimed that they had 
successfully used the emulsion, and my conclusions, based on Col. 
Pearson's experiments, were questioned by these investigators. I 
therefore decided to try the emulsions myself, and on June 14th did 
so at Yineland, in Col. Pearson's garden and vineyard. 

The emulsion was made according to the usual formula, with a 
slight accidental excess of soap, which did not change the percentage 
of kerosene in the resulting mixture. Part of the emulsion was 
diluted with eleven parts of water, and with this I thoroughly sprayed 
some rose-bushes, on which every bud and every flower bore a cargo 
of beetles. The spraying was done before 9 A. m., in the shade, while 
yet the beetles were somewhat sluggish, and was very much more 
thorough than would be possible in ordinary field practice, every bud 
being separately treated and the fully-exposed beetles being com- 
pletely wetted. A canvas had been previously spread on the ground 
beneath the bushes, that the beetles might be the more readily observed 
as they fell. Of the hundreds of specimens on the plants, scarcely 
any attempted to fly, and most of them did not even stop feeding 
more than a few moments, though some scrambled off to neighboring 
buds or flowers. Less than a score fell to the ground, or rather can- 
vas, and of these all save two or three took flight in a few minutes. 
Those remaining proved worn-out females, who had already deposited 
all, or nearly all, of their eggs. 

The experiment was duplicated later in the day on other bushes, 
with exactly the same results. It was curious to observe the avidity 
with which the insects continued to eat the buds in spite of the kero- 
s^ie, the odor of which was distinctly perceptible at some distance. It 
seems most surprising that this oil-soaked food should not have proved 
repellant or poisonous; yet no discomfort was apparent while they 
were xmd&t observation. 
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To test the substance in another way, I gathered a handfal of the 
beetles — some forty to fifty— dipped them into the diluted emulsion^ 
submerging completely, and plac^ them into a tin box, which I set 
in the sun. The box was an empty fruit can, open on top, and suffi- 
ciently deep to prevent the insects from flying out readily. They 
dried quickly, and were very lively in about fifteen minutes; but 
more than an hour later were all dead, while the can was as hot as an 
oven. I suspected that the heat, rather than the kerosene, caused the 
deaths, and tested the matter by putting a fresh lot of beetles, un- 
treated, into another similar can, and these also died in less than an 
hour from the excessive heat and the exhaustion consequent on their 
struggles to escape from what was really a very hot oven. Two other 
lots of beetles were collected, completely submerged and thoroughly 
wetted in the diluted emulsion, one lot laid on the canvas under the 
rose-bushes, the other on a board in the sun. For a few minutes they 
remained quiet, but soon began struggling and trying their wings. 
In less than half an hour they began to fiy away, those in the sun 
most rapidly, until, eventually, all save half a dozen out of each lot 
made off. 

I tried no stronger mixtures of the emulsion, because it would be 
impractical to use such on the vines. In fact I very strongly ques- 
tion the possibility of using the kerosene emulsion at even the strength 
employed by me, day after day for from ten to fifteen days, without 
causing serious injury to the plants. 

I am thus able to confirm, from personal observation and experi- 
ence, what I stated in Bulletin No. 82, on Col. Pearson^s authority. 

I am yet unable to suggest any new methods of defense against this 
insect, and can only repeat the recommendations made previously: 
bag when it will pay ; gather the beetles systematically in collectors, 
and set out trap plants to protect the vineyard. 
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The Smaller Vine-oliafer. 

(AnomcUa lucicola, Fabr.) 

This insect has been reported troublesome from one locality only^ 
and can scarcely be considered as very injarioas or likely to become 
so. It is one of those forms belong- 
ing to the LameUicorn series, which 
contains many injurious species, 
among them the '^ rose-chafer '' and 
the "June-bug/' or parent of the ^^^ ^ 

^^ white grub/' and some informa- ^H^ ^A/ j^ 

tion concerning it may not be with- ^n^V '^H ^K 

out interest. ^ ^P^ f^^ 

July 12th Mr. A. S. MacBean, -^ 

Lakewood, N. J., wrote: "I send ^'^' ^^' 

1, 1 f, • A A\ A • ANOMALA LUCICOLA, Fabr. 

you a small box of an insect that is 

•I . •3113 1 a, 6, larva; c, pupa; d,«,/, mature beetles. 

domg considerable damage to my (From a photo.) 

outdoor grapes by skeletonizing the 

leaves. They are strangers to me^ as I don't remember seeing them 
before. The leaves are all covered with the Bordeaux mixture^ and 
they seem to relish it.'' At about this time I myself noticed that 
the insects were very abundant throughout South Jersey, and that 
everywhere the wild vines were badly eaten by them. 

The appearance and form of the beetle are shown at d, e and / 
of Figure 24. In color it varies from a bright, shining clay yellow 
to black. Sometimes the wing covers will be rather dusky yellow, 
while the thorax alone will be more or less completely black. 
Like the rose-cbafer, the insect lays its eggs underground, and in 
much the same situations, i. e, in a light, dry, more or less sandy soil, 
preferring grass lands. The larva lives on roots, probably of a variety 
of plants, though mainly grass, and I have found it at Yineland, in 
company with that of the rose-chafer. It is readily separable from 
the latter by its somewhat heavier form, its smoother, less hairy 
appearance, and by the clean, bright, straw-yellow color. I first 
noticed this larva when, in October, 1890, 1 collected that of the rose- 
chafer in large numbers. A few of the collected specimens were at 
once observed to differ in color and appearance, as above described, 

29 
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thoagh of the same size and found in exactly the same position, and 
these were separated and placed into a breeding jar by themselves. 
Wishing to examine their condition in January, I found that, with 
one exception, all the larvae had completed their transformations, and 
the beetles were quietly resting in the old larval skin. One dead pupa 
only remained unchanged, and this is shown at Figure 24, o, yet en- 
veloped in the larval skin. 

Unlike the rose-chafer, which undergoes its transformations in 
spring, this insect changes to a pupa after the beginning of October, 
the nymph forming beneath the larval skin, which simply splits up 
the back and remains as an envelope. How long this stage continues 
I do not know; but it is probably short, and the beetle, when mature, 
rests quietly in its old larval skin until the warm weather of spring 
tempts it forth, a little later than the first appearance of the rose- 
chafer. Its range of food plants is somewhat different from that of 
its more troublesome relative ; for while they agree in their love firar 
the vine, blackberry, rose, and perhaps some other plants, this new 
form is frequent on asparagus, which I have not as yet noted as a food 
plant of the Macroda/stylm. 

Late in June and early in July I found that on all the volunteer 
asparagus on the roads near Swedesboro this small vine-chafer was 
abundant, and even in the cultivated fields some were observed. 
Here, too, I particularly noticed the very complete skeletonizing of 
the foliage of the wild vine. 

Remedies. 

Mr. MacBean's observation that the insects seemed to relish the 
Bordeaux mixture indicates that we have to do with another form, in 
which the sense of taste is very feebly developed, while the stomach 
seems resistant to a marvelous d^ree. As the insect confines itself to 
the leaves, and does not attack buds, we can use the arsenites with a 
fair assurance of success ; for though slow, they are very certain. 
Where the Bordeaux mixture is used, Paris green or London purple, 
at the rate of one pound in 150 gallons, may be added to it, and in 
this shape the mixture may be less relished, and will prove certainly 
effective. 

It is not probable that these insects will appear more abundantly in 
the near future than during the past season, and it is even probable 
that they will be much less numerous in 1893. 
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Tlie Elm-leaf Beetle. 

{OcUeruca xanthamdoenaf Schrank.) 

This insect has been troublesome daring the past season wherever 
ehns were grown. In New Brunswick thej were much more numerous 
than in 1891^ and as no attempt was made to protect the trees^ the 
foliage in midsummer was brown and dry as in late fall. The trees 
near the Experiment Station and on the college campus were intention- 
ally left unprotected, to facilitate a series of observations on the num- 
ber of broods of the insect in this r^ion. My observations for previous 
years are detailed in the annual reports and need no repetition here. 
I need merely say that they led me to the conclusion that we had a 
single annual brood only. This was contrary to what had been pre- 
viously published on the subject^ and Dr. Riley was very strongly 
convinced that it was not true^ as to Washington at any rate. In 
consequence of this difference^ both Dr. Riley and myself conducted 
a series of observations at Washington and New Brunswick, respec- 
tively, the results proving that both were right — that while at Wash- 
ington there are normally two broods, and exceptionally a third, or 
even a fourth, at New Brunswick one brood is normal, and a very 
late and very small second brood is exceptional. Dr. Riley presented 
his results in "Science,'' No. 492, for July 8th, 1892, and my results 
followed in the same journal. No. 497, for August 12th, 1892. The 
matter was again discussed at the meeting of the Entomological Club 
of the American Association for the Advancement of Science, at 
Rochester, in August, without bringing out any information supple- 
mentary to that gained by Dr. Riley and myself. Later an exchange 
was arranged, Dr. Riley sending me a lot of hibernating beetles from 
Washington, while I sent him a similar lot from New Brunswick. 
These will be bred in confinement next season, and the results will 
prove interesting. 
The record of the observations made during the season is as follows : 
No traces of the insects were observed until May 17th, and no 
beetles were' seen until May 19th. The elms were at this time in full 
leaf, and b^an to show the characteristic little holes eaten by the 
insects. Between May 19 th and 24th the weather was cold and wet, 
the insects were sluggish, and they did not appear very numerously. 
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The first ^g mass was observed May 29th^ on a small tree, every part 
of which I oould scan readily, and I selected this tree, which was a 
prime favorite with the insects, for special observation. I also exam- 
ined daily the trees near the Experiment Station building, the lower 
branches of which were within easy reach. Signs of the injory 
caused by the beetle were everywhere observable, and on some trees 
the leaves were riddled with little round holes. Dissections made at 
this time showed that the ovaries of all the females were fully dis- 
tended, each containing a considerable number of mature eggs — so 
many, indeed, that it was impossible to get out an ovary entire. 




Fig. 25. 

Fully-distended ovary of the female ; some of the mature eggs removed ; much enlarged. 

(Original.) 

Figure 25 shows part of one ovary of a beetle taken May 25th. 
The males, when examined, showed rigid, fully-developed testes, 
which were easily found and removed. The first egg mass gave larv» 
June 6th, and other masses were changing color, indicating fully- 
developed larvse. No sign of the eating done by the larvse was any- 
where apparent as yet. Oviposition continued to June 20th, or even 
a little later. 

The hibernating beetles gradually lessened in number, and on June 
29th my notes say: ^'Beetles very scarce; only an occasional dilapi- 
dated specimen to be found.'^ On June 30th I found no beetles at 
all on any of the trees examined by me. The ^gs hatched rapidly 
after June 6th, and larvse became abundant everywhere. June 2&th 
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a few unhatohed ^g maases were yet to be found ; bat it seemed as if 
the majority were unsoand and would not hatch. I collected all that 
I could find on the trees under observation^ and in the laboratory one 
mass hatched July Ist^ the others proving infertile. 

The first pupse were seen June 29thy and at that date larvse in large 
numbers were crawling down the trunks of the trees^ ready for pupa- 
tion. Great masses of the larvse and pupse soon became heaped up 
among the grass at the base of the trees^ and during the first days of 
July I gathered about 200 pup»^ or larvse ready for pupation, and 
placed them in several breeding jais. July 8th and 9th beetles b^an 
appearing in captivity and in the open air, and on these dates there 
were to be found on and near the trees larvae of all sizes in abund- 
ance, pupae in large quantities, and beetles of the summer brood in 
small numbers; but no egg masses. By the middle of the month the 
beetles were very numerous, and the larvse were very gradually be- 
coming less abundant. I noticed as the season advanced, as the leaves 
became more mature, and as they began, by drying, to show the effects 
of the injury caused, that the growth of the larvse became less rapid ; 
a few lingering for a very long time and increasing in size very slowly.' 
The beetles in my breeding jars were fed until August 1st, at which 
date all of them refused further food. I had noticed, a few days pre- 
viously, an indisposition to feed among some of the older beetles, and 
had noticed, too, an unusual accumulation of excrement at the bottom 
of the jar. I found later that the last thing done by the beetles before 
retiring to winter quarters is to empty the digestive tract, the contents 
being voided at one time, in a long string. During the three weeks 
or more that the beetles were in my possession I did not notice a single 
copulation, nor did I get an ^g mass in any of my jars. Observa- 
tions outdoors were to the same effect — not a copulation; not an ^g 
mass. On the new shoots that some of the more vigorous trees began 
to send out in small numbers early in August, there were to be found 
on the 13th of that month plenty of beetles, but neither ^gs nor 
larvse. When, early in August, I observed this disposition to cease 
feeding, I dissected a number of the beetles, and in all of them I 
found die sexual structures undeveloped. The ovaries were minute, 
and could only be found by securing the large vagina to which they 
were attached. In the male it was almost impossible to get the testes 
entire, as they were mere empty tubules which tore under the slightest 
strain. 
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A Damber of Dewl7-h«tdied beetles were secared and disseoted, 
with the same results. Then another collection was made, seleotiDg 
specimens with fulty-disteoded abdomen. In none was there more 
than a very partial development of the ova, while in all of them the 
digestive tract was goi^ed with food and fat globules and masses were 
forming. I observed also that some beetles had b^an to vmd the 
long strings of excrement on the leaves, and they were beginning to 
appear on the windows of my laboratory and in my house. I aooepted 
this as an indication of a desire for retirement, and as I knew that 



FiK. 26. Fin. 27. 

Fieure M.— Orariea of beetle ready for hlbaraftliOD, the ova entirely nndevolopad. Figure 

IT.— Oyarlei of eiceptional epeclmetia ; ova partly developed. Id M no part of 

the Tagina ia ehona ; In 27 the extremity of tbe Taglna, where 

It ts Joiuea by the oviduct, k thovio. Uucb 

enlarged. lOrlglnal.) 

the bell tower in the main college bnilding was a favorite resort, I 
sent Mr. Lull to investigate it Angnst 8th, He bronght back a vial 
filled with the beetles, and reported that in a rubbidi heap on the 
floor, covered by an old board, the beetl^ were to be foond in large 
nnmbers. The bell tower was dark enough to make the use of a 
laQt«m necessary, and as there was no other explanation of their 
presence in such lai^ nnmbers, I felt justified in assuming that they 
were in winter quarters, though It was midsummer. A number of 
these specimens were dissected, and in all of them the most promi- 



EXPERIMENT STATION EEPOET. 455 

nent feature was the great mass of fatty tissue stored in the abdominal 
cavity. In all of them the entire digestive tract was free from food 
or excreta, and in all the sexoal organs were undeveloped. 

Up to the middle of August there were to be found, here and there, 
belated larvae, developing very slowly on the dry and withered food. 
After my return from Rochester, field work claimed my attention, 
and until August 31st I made no further examination of the trees, 
which had now sent out new shoots in some number. On that day I 
found a few egg masses and one brood of very young larvse on the 
new foliage. For a few days thereafter there were some additions to 
the egg masses ; but there did not result a sufficient number of larvse 
to cause any marked injury to the new foliage. This feature had not 
been observed in previous years, and it proves that when there is a 
sufficient supply of fresh food a few of the later beetles may become 
sexually mature and propagate their kind. I could not observe this 
second brood closely, but I doubt if many of them reached the imago 
state ; some of them starved to death, I know. 

It is a curious fact that none of the July beetles should have 
attempted to reproduce their kind, and that only a few individuals, 
becoming mature in August, should do so. Between July 1st and 
August 15th not a sound ^g mass was to be found upon the trees, 
while thousands of beetles had matured, fed and gone into winter 
quarters. 

In conclusion, I consider it positively proved that there is normally 
only a single brood of this pest at New Brunswick, and that a small 
second brood, late in the season, is exceptional. The life of an in- 
dividual beetle may extend from early in July of one year to well 
along in June of that following, and the three weeks of feeding-time 
in summer is necessary to enable the insects to store a sufficient quan- 
tity of fatty tissue to help them through the nine months of lethargy. 
The feeding in early spring is again necessary to mature the sexual 
organs and develop the ^gs in the ovaries of the female. 

As to remedies, there is nothing new to suggest. In a few locali- 
ties where the arsenites were used protection was complete. The 
practical bearing of the observations above recorded is in the fact that, 
unless the beetles are very numerous, one spraying made when the 
young larvsB b^n to appear will affi[>rd a very large measure of pro- 
tection. The foliage of the elm retains the poison very well, except 
m heavy rains, and the effect will be yet easily noticeable two weeks 
or longer after the application. 
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Blackberry and Raspberry Inseeta. 

The insects iDJuriously afifeeting blackberries were made the sabject 
of special Bulletin ^^N'' of the College Experiment Station, and 
were also fully treated in the report for 1891. It will not be neoes- 
sarj^ therefore^ to describe here any of the species there mentioned ; 
but they will be referred to as sufficiently known to all interested. 
Several matters were left somewhat unfinished in 1891^ and to the 
completion of these, rather than to any new studies, my attention was 
directed during the season of 1892. 

The Red-neoked Cane Borer. 

{AgrUus ruflcoUia, Fabr.) ' ' 

Nothing essential was added to our knowledge of the life history 
of this insect by the observations made in 1892; but the %g- laying 
habit was noted, and some further information concerning the injury 
caused by the larvse on raspberries was obtained. 

May 22d I found, at Hammonton, that the raspberries were in very 
bad shape in many fields. The canes had been largely ^' winter- 
killed," as the growers usually stated ; but in reality they had sue* 
cumbed to an anthracnose attack, and signs of the disease were abun- 
dant everywhere. 

Many of these dead canes were split open, and in quite a number 
of them ^gs of the tree cricket were found; while in yet others I 
found larvse and pupse, principally the latter, of the cane borer. 
None of these canes showed a distinct gall, and a very few only 
showed a slight swelling, which would not have been observable at 
all had not the presence of the insect been known. As in the black- 
berry, the girdlings were made by the insect in the sap-wood, just 
below the bark; but, unlike it, there seemed no such interruption of 
the flow of sap as to make it necessary for the plant to produce 
abnormal tissue. In no case was the death of the cane to be attributed 
to this insect, which indeed was in very small numbers compared 
with its abundance in blackberry fields. Careful search in fields of 
black-cap raspberries resulted in finding several infested canes, a very 
small gall marking the point of injury. 

May 31st, in a search after the saw-fly borer, I found other pupse 
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in the stems, and one email gall on a raepberrj cane ; proving that 
ander some oircnmstanoeB there is an abnormal growth, and that a 
swelling may be caused in exceptional cases, 

June 12th I foand tax abundance of the beetles everywhere; In 
some raepberry patches there were several on each plant, and ia black- 
berry fields it was mach worse. Yery serious damage had been done, 



and in many cases galled canee that had started out well in the spring 
were dying. In carefoUy-trimmed plantations the beetles were much 
less abundant, but even in them there was a large number. I could 
find no ^gs. 

July 1st, in a black-cap field, I noticed many dead canee, and in 
looking about for the cause found a few that had been infested by 
this beetle, and which showed small galls. This was not the cause 
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of the death of the oanes^ however^ whioh must be sought in some 
fuDgous disease. 

On a blackberry cane I found an ^g of the AgrihiSy from which 
the larva had just hatched. The ^g had been pushed down deep 
into the leaf axil ; but the bark had not been punctured^ and it rested 
on the surface. The young larva had eaten through the thin bark 
close to the ^g, and was not yet more than an eighth of an inch from 
its starting point. The shell was quite perfect, and showed the ^g 
to have been white^ oval, and quite large for so small an insect. 
Some of the beetles were observed yet copulating. 

September 4th. On this date I visited many blackberry fields near 
Hammonton. My notes, made at the time, read : '^ The AgrUua is 
doing vast mischief. Some canes have from ten to twelve galls, and 
in carelessly-kept fields almost every cane is galled. There must be 
hundreds of acres whioh it will not pay to pick next year, because 
nearly all the new wood is galled. Noticed that in many cases there 
were galls at or even a little below the sur&ce, and these were already 
causing the death of the canes ; decay setting in. The crop prospect 
for next year is dismal.^' 

This record is decidedly instructive. It proves that the insects are 
more abundant than ever before, and that unless some factor of which 
we know nothing develops, the blackberry industry near Hammonton 
will be doomed in a few years; provided, indeed, energetic measures 
are not taken to check the increase of the beetles. More than half of 
next season's crop is already destroyed ; indeed, I would not be at all 
surprised if the crop record for 1893 showed only one-fourth of a 
normal yield, owing to injury caused by this insect alone. 

The remedy has been pointed out; it is simple and absolutely 
effective. In one year, by a thorough, systematic and concerted 
cutting out of the galls, all the insects then in the blackberry canes 
can be destroyed, and the new wood will be measurably exempt from 
injury. The cutting must be done no later than May 1st, and the 
cut wood should be burnt not later than May 6th. 

A suggestion made by a member of the Horticultural Society, at 
the meeting of December, 1892, is worthy a trial. He proposes 
breaking off all the new dioots from the crown, until well along in 
July, and to allow only those starting after July 15th to mature. The 
object is, of course, to destroy the shoots in which the insects have 
laid their eggs, and to allow only those to mature which have started 



EXPERIMENT STATION REPORT. 469 

after the beetles have completed oviposition. T^e suggeetion is a 
good one^ provided the plant will stand this treatment^ and provided 
the late shoots will mature and bear a crop the following year. 



Tlie Blaokberry Crown Boror. 

(Bembecia marginata, Harr.) 

The injury done by this insect is not on the increase. The worst- 
infested patches near Hammonton have been plowed ont^ and bad 
centers of distribution were thus removed. Near Yindand I founds 
in Jone^ one small patch, in which nearly every hill was infested. 
There seems to be some natural check to the multiplication of the 
species in this region, though what it is I cannot say. In 1891 I 
found pupse August 10th and 23d, and secured imagos August 27th 
to 31st. I was desirous of getting a good series of specimens in 1892, 
and sought for the images September 4th, without success. I found 
a few pupse, however, from which two females hatched some days 
later. They were overlooked at the time, and when the vial was 
examined they were dead, and had laid together 310 ^gs. If they 
£ul to increase so as to become seriously injurious, it is certainly not 
from any lack of ^g-laying power. The eggs are almost exactly like 
those of the squash-borer moth, figured later on in this report. 



The Raspberry-leaf Saw-fly. 

{Sdandria rubi, Harr.) 

During the season of 1891 I noticed on raspberry, here and there, 
a leaf in which irr^ular holes had been eaten. They were not suffi- 
ciently numerous to attract attention, and certainly were not in the 
least injurious to the vines where I saw them. I found a few speci- 
mens of the insect causing the injury, which I recognized as the larvae 
of the raspberry-leaf saw-fly, Sekmdria ndn^ Harr. I found none 
on blackberry, and did not mention the insect in Bull^n '^ N,'' nor 
in my report for 1891. 

May 31st I found in one field quite a large number of the larvae, 
aknost half the leaves being more or less injured, and yet not so 
severely as to imperil the crop in any way. According to my notes 
of that day, ^' it seems to be nearly full grown." No especial atten- 
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tiiHi^was paid to the insect at the time^ and its appearanoe in numbers 
where I saw it was oonsidered a local increase^ merely. 

Jane 12th^ in the same field^ I noticed ^^some saw-fly larvsB still 
present, bat most have disappeared." 

Jaly 1st. At this date the larvse had been again present in enor- 
moas numbers. One field had been plowed oat, because the crop had 
been utterly destroyed, and in every plantation there were great num- 
bers of specimens. In one locality a blackberry patch had been 
attacked, and though many of the larvse had evidently pupated, there 
were still great numbers, half to full grown, on the plants. The 
owner reported that the insects had been increasing for three or four 
years, and that last year one piece was injured so badly that he was 
compelled to plow it out. This year they cut a strip through the 
center of the field, destroying a large proportion of the plants. 

A short time after the insects disappeared, and were not seen again 
later in the season. Of the specimens placed in breeding jars in the 
laboratory, all went underground before the middle of July, to 
pupate, and none emerged as images in 1892. 

The insect is well known; but the observations detailed above are 
altogether too incomplete to enable me to write a life history, especially 
as neither ^g nor imago was observed. The account given by Mr. 
Saunders in his ^^ Insects Injurious to Fruits '' is concise and compre- 
hensive, and from that the following is taken : 

The imago, or perfect insect, is a four-winged fly, belonging to the 
order HymmwpUra^ which appears soon after the young leaves of the 
raspberry are put forth. The wings, which are transparent, with a 
glossy surfiuse and metallic hue, measure, when expanded, about half 
an inch across; the veins are black, and there is also a streak of black 
along the front margin, extending more than half way towards the 
tip of the wing. The anterior part of the body is black, the abdo- 
men dark reddish. In the cool of the morning, when the flies are 
approached as they rest on the bushes, they have the habit of falling 
to the ground, and there remain inactive long enough to admit of their 
being caught; but with the increasing heat of the day they become 
much quicker in their movements and take wing readily when 
approached. 

The eggs are buried beneath the skin of the raspberry leaf, near 
the ribs and veins, and are placed there by means of the saw-like ap- 
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paratas with which the female is provided. The egg is white and 
iransparenty with a faint yellow tinge, and a smooth^ glossy sarface, 
oval in form, and about one-thirtieth of an inch long. The skin 
covering it is so thin and transparent that the movements of the 
inclosed larva may be observed a day or two before it is hatched^ and 
the black spots on the side of the head are distinctly visible; it escapes 
through an irr^alar hole made in one side of the ^g. The newly- 
hatched larva is about one-twelfth of an inch long, with a large, 
greenish- white head, having a black, eye-like spot on each side ; the 
body, nearly white, semi-transparent, and thickly covered with branched 
spines in transverse rows. As it grows older it becomes green, very 
much the color of the leaf it feeds upon, and on this account would 
be difficult to distinguish, were it not that it riddles the leaves by 
eating out all the soft tissues between the coarser veins. When full 
grown it measures about three-fourths of an inch in length, is of a 
dark-green color, its body thickly set with pale-green, branching 
tubercles. The head is small, pale yellowish green, with a dark- 
brown dot on each side. The larva feeds on both upper and under 
surfaces of the leaf, and eats the entire tissue in either case. 

On reaching maturity, the larv» leave the bush and, descending to 
the ground, penetrate beneath the surface and there construct a little 
oval earthy cocoon, mixed with silky and glutinous matter. These 
cocoons are toughly made, and may be taken out of the earth in 
which they are imbedded, and even handled roughly without much 
danger of injuring them. 

According to Mr. Saunders, the larvse remain unchanged in this 
cocoon for some time; but finally transform to a chrysalis, from 
which the fly escapes the following spring. 

This account provides for a single brood of the insects only. 
While my observations are not sufficient to enable me to make the 
statement positively, I feel very certain that there are two broods in 
southern New Jersey. On May 31st, I already found mature larvse, 
and on July 1st they were present again in great numbers, varying 
from one- half to full grown ; but some had already matured and had 
probably gone underground. It will need further observation to 
settle this question. 
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Remedies. 

For all saw-fly larvse we have one reliable specific — white helle- 
bore, used at the rate of 1 ounce in 1^ gallons of water and sprayed 
on the plants. It is best to steep the hellebore in a small qoantity of 
bmling-hot water, and afterward dilate the decoction with the desired 
amount of water. One careful spraying when the insects first make 
their appearance, will probably suffice to obvi^ all danger of further 
injury. The arsenites may be used if preferred, and will be equally 
effective. The mixture need not be stronger than 1 pound in 200 
gallons of water. 

Associated with the larvse of the above species, I found, July Ist, 
on blackberry, a few larvse of another saw-fly, quite different in 
appearance. They are smooth, with a white powdering over a pea- 
green ground color, and have the habit of partly coiling themselves 
while feeding. They resemble very closely, in miniature, the larva of 
the large CHfnAex on willow. I did not recognize the species, and 
have not bred it. 

• 

The Strawberry Leaf-roller. 

{PhoxopierU comptana, FroeL) 

On July 2d I noticed in some blackberry-fields quite a number of 
brown, dead leaves. On examination I found in each a little tortricid 
caterpillar, about one-third of an inch in length, and of a dirty-green 
color. The head was yellow and horny, with a dark, eye-like spot on 
each side. The second segment had a shield above, colored and pol- 
ished like the head, and on every segment were a few pale dots, from 
each of which arose a single hair. Each of these larvae had spun up 
one of the lobes of the leaf, and had eaten along each side of the mid- 
rib, causing the tissue to turn brown and dry up. In these dry, 
curled leaves the larva lived, apparently finding nourishment within 
its domicile, for there seemed no eating outside of it. No particular 
injury was caused by them, for there were no more than two or three 
on any plant, and the eating did not involve even an entire leaf in any 
case. Nor is it very likely that the insect will increase sufficiently to 
become seriously troublesome to blackberry ; but it has a bad reputa- 
tion as a strawberry pest, and as strawberries also are grown largely 
near Hammonton, it behooves farmers to keep an eye on this insect. 
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in order to check it promptly should it manifest any disposition to 
increase greatly in numbers. Strawbaries, in this State^ have been 
almost completely exempt from insect injury, of late years at least, and 
it will pay to keep them so if possible. Of the specimens collected 
by me on the 2d, a few pupated July 3d, and made their appearance 
as moths July 13th. Nothing was seen of them in the field, in any 
stage, September 4th. 

The moth measures across the expanded wings nearly half an inch. 
The forewings are reddish brown, streaked and spotted with black and 
white. The hindwings and abdomen are dusky, and the head and 
thorax are reddish brown. 

According to observations made on strawberries in other States, 
there is a second brood of these insects, eggs for which are laid the 
latter part of July, the larvae attaining their full growth the end of 
September, when they change to pupse, and remain in that condition 
during the winter, producing moths the following spring. 

Remedies. 

As already stated, these insects are scarcely to be considered as 
injurious at present ; but as we know them to be so elsewhere, it is 
as well that we know how to deal with them. On blackberry, hand 
picking is quite practicable, and is certain and rapid. The webbed 
leaves are quite prominent and easily seen, and unless the insects are 
very abundant, this method will prove the most satisfactory. Spray- 
ing is apt to prove only partially effective, because the insects remain 
almost continuously in the webbed leaves. As the pupse winter in 
the folded and fallen leaves, plowing them under thoroughly in fiill 
or in early spring will serve to destroy a very large proportion of the 
insects. The best practice would be to plow after all the leaves are 
off the plants, and again in early spring ; but the spring plowing, if 
thorough, would be practically sufficient in most instances. 

Should the insects really become troublesome on strawberries, the 
old beds, which would naturally be the most infected, should be 
plowed under as soon as picking is done, and new plants when set 
out should be looked over to make sure that no larvae are on them. 
In this way the insects would be limited to such an extent as to be 
incapable of serious injury. 
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Tha Bl*«k1>*rryMui* S*w>flr. 

[Plii/aaau irimaaiUUuf, Sky.) 

Aboat the middle of Jnly, 1891, 1 foand in bUckben? fields tnues 
of a larva that had tonneled the pith from base to tip ; bat I was too 
late to get the ioseot itself. From fragments foand in a barrow in 
which the larva had been paraeitized, I suggested that it might be 
LepidopterouB ; but this was a mistake, as I found apedmens In 1892, 
proving the insect a saw-fl^ ; the larva of which is not unlike that of 
certain moths in general atructnre. 

May 22d, I fonnd in catting raspberry canes that some of them 
had been tunneled from base to tip. Unfortunately, they had been 
trimmed, so that most of the stems were 
cut below the location of the larva ; but I 
found in three canes two pupse, and one 
imago all ready to emerge. From one of 
these pupffi an im^o emei^ed on May 
24tb ; the other was placed in alcohol. 
No larvte were found. 

The saw-flies are black, very long and 
slender-bodied ; the nwle nearly three- 
fourths, the female nearly seven-eighths of 
an inch in length. There are two little 
yellow spots at the base of the abdomen. 
The wings are blackish brown and have a 
slight metallic luster. Figure 30, o and 
d, represents the appearance of the inseots. 
May 31st, in another field, I found a 
number of tunneled raspberry canes, but 
no trace of larvse, pupse or imi^oe ; nor 
could I find any of the latter on the 
plants. 

June 12th I did not find any trace of 
the species, either in bUck or raspberries; 
though I suspected that the larvsB were 
already in the stems, yet very near the 

Raapberryciaes bored by larva gW^d. 

of Fhyiiacue irimnCTKadu. iFrom July Ist I examined 8 large number of 
.photo; reduced.) blackberry canee in a field that had not 
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been "topped," and fooDd quite a coDsiderable number of the larvse; 

most of them, anfortnaately, attacked by parasit«8. The larvevvaried 

&om nearly an inch to nearly an 

inch and a half in length, and some 

were apparently almost full grown, 

having reached near to the extreme 

tip of the cane. 

They are white, with a rather 
small, prominent, yellowiBh head, 
and a brown, horny hook at the end 



■ f 



F/tDUacus Irimacalalui, Say. 
pupa : c d, male and femal 
(FYom a pltolD : natdr&l slse.) 



of the body, by meana of which they hold 

their position in their barrows. A very 

good idea of the appearance of the larva 

can be gained from Figure 30, a, while the 

papa is seen at 30, b. As I fonnd that on 

July 15th, 1891, all the canes were already 

abandoned, it follows that the imago 

matures, normally, between July 1st and 

15th; as I found pupte and imagoB in 

stems May 22d, it follows that there 

must he a second brood, which cornea to 

maturity and pupates in September, the 

imago issuing late the following May. 

It seems, so far as my experience goes, 

that the spring flies prefer to oviposit in 

blackberry canes, while the summer Siea 

PiK- 81. prefer the raspberry plants. 

Yonng blackberry cuiea bored I intended visitiug the fields f^alu 

The maigiaing ome is over one about the middle of July, and put all the 

foot io length and ooiita[na leu collected latvEB in alcohol, expectiniT to 

tban half the eollre borrow. . , ■ ,i_ , ■ . ., 

(Fiomaphoto; reduced.) find pupffi in the Stems or imagos m the 

30 
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field at about that date. Circumstanoes prevented me from carrying 
oat m^ plan, and I had, therefore, no opportunity of observing the 
habits of the mature insects. 

On a hirge proportion of the larv» found July 1st parasites 
were observed, sometimes one, sometimes several. The parasites 
were external, puncturing the skin of their host and clinging to it 
'Until full grown, when they were about three-sixteenths of an inch 
in length. In some cases one or two parasites had attacked the saw- 
fly larva at about the middle, and here the host was almost divided, 
Z «>terior ^ po-erior p^ bd.g ,.. M, plump, tai e»,u»cj 
together mainly by the outer skin and perhaps the digestive canal. 
In other cases the hinder parts were attacked and exhausted, while the 
anterior s^ments appeared quite normal. More usually, however, 
there were three or four or more parasitic larvse at as many different 
parts of the host, so that the latter was uniformly exhausted. At this 
time the parasites, as well as the host, were full grown, or nearly so, 
and many of them had already commenced spinning a silken cocoon. 
From these emerged, in the breeding cages, some days later, little 
yellow Ichneumon flies, which Dr. Riley has determined for me as 
^raoon eu/urod^ Ashmead. 

Remedies. 

It Is by no means certain that this is a really injurious insect, even 
if it does travel the pith from base to tip. At all events it is almost 
impossible to detect an infested cane, except where the larva has 
reached the extreme tip and is of a diameter almost as great as that of 
^he shoot itself; then the top wilts, though it does not usually die, but 
recovers when the larvsB pupate. The parasites infesting it reduce 
the number of injurious larvse by one-half at least, and, finally, the 
almost universal practice of ^^ topping" cuts the canes below the larvse, 
4md by killing the shoots in which it is feeding, destroys the larva 
itself. The only recommendation to be made, therefore, is to urge 
tl^e prompt ^^ topping" of the new shoots before July 7th, and cutting 
as low as may be, so as to be sure to cut the burrow. As the pith is 
eaten least in the base of the cane, the damage done there will not be 
noticeable. 
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Sn^eet Potato Insects. 

Throaghoat the sand r^on in New Jersey the sweet potato is onl- 
iivatedy and makes good crops in quality and quantity. In some 
localitieis it is the money staple, and the chief reliance of the fiumers. 
Anything injuriously affecting this plant is, therefore, of supreme 
importance to the agriculturists there, and, while the principal injury 
is inflicted by fungous diseases, yet insects cause a not inconsiderable 
amount of trouble. In the report for 1890, 1 described the common 
tortoise beetles, or *^ golden bugs," as they are generaUy termed, uid 
43ngge8ted measures to be taken against them and against their larvse, 
which are commonly known as ^* peddlers," from their habit of carry- 
ing a mass of excrement on their backs. There is no necessity for 
repeating here the matter of that report except in the most general 
way. During the season of 1891 other matters prevented my doing 
much field work in this direction, and only on July 13th did I make 
A trip into the Swedesboro r^on, where injury by a flea beetle was 
then complained of. As usual, I was not notified of the injury until 
its author had almost entirely disappeared, and it was found to be too 
late in the season to attempt any investigation into the life history of 
•the insects. 

In 1892, field work b^an May 21st, and was continued into 
August, partly in the Swedesboro district and partly in the vicinity 
of Port Monmouth, though I also observed the plants at Yineland 
:and at Hammonton. 

There is one fact that makes dealing with the insect enemies of this 
plant somewhat easy, and yet renders the danger of injury much 
.greater than it might otherwise be ; that is, all the species attack the 
plant as soon as it has been set out, and before or just when it fairly 
starts growing. Resistance to outside injury is, therefore, at a mini- 
mum, and many plants succumb before they get a hold on the soil. 
On the other hand, a plant once rooted may be eaten down to the 
ground and will yet recover and make a new start and a crop. After 
the vines have fairly started running, they are well beyond the reach 
^f all their insect enemies. 
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Tortoise Beetles* 

(Oassidae.) 

The ^^ golden bugs " are by all odds the most common and most 
widely distributed of the insect enemies of the sweet potato. They 
appear in the fields late in May and early in June, and continue 
throughout the latter month. They eat irregular holes in the leaves^ 
and^ where they are abundant, may kill or seriously check the growth 
of the plant. When not feeding, they quite usually hide in the loose 
soil at the base of the plants. Eggs are deposited in June, and are 
covered with a coating of black excrement, which protects them and 
at the same time conceals their true character. The larvae, or ^* ped- 
dlers,'' hatch in June and July ; rarely doing injury, for by this time 
the vines have gotten a fair start and easily outgrow all possibility 
of check from them. Pupation b^ins about July 10th, but is not 
general until after the middle of the month, while a few larv» were 
yet found August 3d. The new beetles hatch, b^inning about July 
15th, and are noticed continuously afiier that until well along in 
August ; but always in small numbers. I have noticed specimens of 
(hptooyda aurichcUcea copulating August 3d; but have not found 
that eggs were laid by these summer beetles, which disappear entirely 
soon after the middle of August, and are not again seen on the vines- 
in any stage during that year. The insects usually go into hiberna- 
tion soon after becoming mature, and remain quiescent until the fol- 
lowing spring. 

Remedies. 

It follows, from what has gone before, that we need only protect 
our plants until they have a fair start, and this can best be done by 
spraying them, as soon as injury is noticed, with a mixture of Paris 
green or London purple, in water, at the rate of 1 pound in 17& 
gallons, adding one pound of lime for each pound of poison used.i 
It is best to mix the poison with the lime, and then add water enough 
to slake the latter. When thoroughly slaked, add water to mix into 
a smooth paste, and then reduce to any desired extent. The lime 
avoids danger of injury to the foliage. For this spraying there i» 
nothing better than a knapsack pump and an underspray nozzle,, 
such as is shown in Figure 32. The nozzle here is adjustable, 
and can be so set that both upper and under sides of a plant 
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may be sprayed thoroaghly, as faat as a man can walk along the 
rows. This will kill the beetles whether they feed on the upper or 
ander Barrace, and the poison on tlie under surface will adhere long 
after that on the upper side has been washed off by dew or rain. 
Killing the beetles at this time, before the eggs are liud, leaaens the 
nnmba of larvse, and oonaequently the number of beetles to appear 
next year. 



In this connection it may be sfud, as applying also to injury caused 
by all other insects, that only good, vigorous and stocky plants should 
be set out. There is no economy in setting out weak, spindling 
plants. 

The undersprayer above figured is made by Wm. Boekel & Co., 
618 Vine street, Philadelphia, Pa., the makers also of the "Eureka 
sprayer." 

The Reapins Cnt^worm. 

(Cameadea neunrta. Hbtt.) 

On May SOtk, the report among sweet-potato growers near Swedes- 
twro was that cat-worms had destroyed a considerable number of 
hills, eating off the plants at the surface. The oulprit was easily dis- 
covered in the loose soil near the injured hills, and proved to be a fat, 
dirty, brown larva, fairly well illustrated lo Figure 33, b and o. Mr. 
I. H. Weatherby, in whose field I made a collection of the larvce, 
informed me that in some previous years they had been so numer- 
«ns that for two weeks he was compelled to collect them daily; 
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several qoarta being gathered each day by the men employed. More- 
recently they had not been so abandant with him ; but a oonsiderable 
number of hills were killed each year and had to be replanted. 
Where the plant bad become firmly 
rooted, and the " heart " was left, it gen- 
erally recovered and made a crop. The 
history of the field then nnder examina- 
tion was that it had been in melons the 
year before, and bad been decidedly 
^^i^ "grassy" in September and until it 

^ was prepared for sweet potatoes, which- 

4^^^ ^B were planted about and afW (he middle 

"^^^ ^^ of May. At this date, May 30tb, the 

^^L ^^^ larvae appeared nearly full grown, and I 

^A ^^^ carried with me a number of specimens. 
i ^m '^^^ ^^ ^^ laboratory they fed a few days 
longer on plantain, dandelion, grass and 
ciENBADM uBssoBiA. jouug applcs, preferring the latter ; and 

a. male moib ; b. c. lura irota then went undei^Tonud to pnpatc. No 
"Z." ,'""m"Xw°" "o"" i™rf.»«'> 0° "fering specimen* 
to Br. Riley for comparison, he suggested 
that they might be the " reaping rustic," Ckimeadet nuisoria. This 
suggestion was confirmed when, on examining the soil in the breeding 
jar, I foand two fully-developed moths, which had been unable to reach- 
the surface for some reason. The other larvn bad been parasitized. 

This species, which is represented at Fignre 33, a, is a well-known- 
one, with a Ittid reputation for injury done on a large variety of crops, 
I have myself observed it in New York State in onion-fields in such 
enormous numbers that acres of onions were utterly destroyed. 
Under normal circumstances the larva is a grass feeder, or it will take 
almost any low plant that grows in grass lands or in neglected fields, 
in which latter it especially delights. The eggs are laid by the moths 
toward the end of summer, and hatch soon afterward. The larvie or 
young cat-worms develop slowly, and become little more than half 
grown in fall. They then hide under whatever shelter they can find,, 
or among the roots of grasses, and thus pass the winter. In early 
spring they revive with the vegetation, and b^in feeding with 
immense appetite. When, now, the laud is prepared for planting, the 
larvffi and their food are both tamed under ; bat through the Ioos& 
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soil they make their way to the sor&oe without maoh difficulty. 
Their food is all baried, and they are compelled to bear hanger until 
new v^etation starts or a new crop is set out As soon as the latter 
happens the hungry cut- worms attack it, and I have seen half of a 
large field of early cabbages destroyed by them in a single night. 



Remedies. 

It is not difficult to control these insects in this particular case ; 
but properly, the work of control should begin the year before. 
Fields to be put into sweet potatoes the following year should be 
kept well cultivated and clear of grass and weeds until late in the 
season. Where the land will stand it, it should be early fall plowed, 
so as to bury the young insects and deprive them of food. If this 
fall plowing be deemed impracticable for any reason, the^fields should 
be plowed as early in spring as possible, and nothing should be allowed 
to grow on the land until the plants are ready to put in. A day or 
two before setting them out, thoroughly spray a patch of weeds, grass 
or clover with a mixture of Paris green or London purple, in water, 
at the rate of 1 pound in 100 gallons. Cut the sprayed plot close^ 
and distribute the poisoned vegetation in little heaps over the pre- 
pared field. Spread at intervals of from fifteen to twenty feet each 
way, this poisoned bait will attract almost all the cut- worms in the 
field. They will feed voraciously after their enforced fast, and will 
all be found beneath the bait, dead or dying, within forty-eight hours 
thereafter;* not on the surface, but about an inch underground. The 
work of placing these traps can be done most easUy by pitching the 
poisoned bait from a wagon, a small forkful being all that is required. 
This method has proved effective in many instances, and may be 
relied upon. I would very decidedly recommend attention to keeping 
the land clean in summer and fall, so as to prevent cut- worms from 
getting on it in the first place. If the land can be kept clean long 
enough in spring — two weeks at least — the chances are that a majority 
of the larvse will starve to death or will manage to get off the field 
in search of food. In such cases the poisoned bait will not be neces- 
sary, or the traps can be much more widely separated. 
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The Sweet-potato Flea*beetle. 

(ChcUocnema confinis, Lee.) 

In the winter of 1890-91, Mr. H. W. Eidgway informed me that 
the most injarioos insect they had to contend with near Swedesboro 
was a flea-beetle, which sometimes destroyed a great many plants. I 
had not met with the species in the localities in which I had collected, 
and asked Mr. Bidgway to notify me as soon as the insects appeared 
in 1891. It was not until July, however, that he wrote me, and on 
the 13th of that month, when I visited Swedesboro and rode with 
him through the infested district, it was too late; the insects had 
almost entirdj disappeared. The estimated injury to the crop was 
very great, and in general the plants on low ground had suffered 
much the most severely. As the season had been decidedly wet and 
cold up to that point, I felt very strongly inclined to attribute the 
backwardness of certain of these plants to an excess of cold moisture 
rather than to insect attack, although the latter had been, undoubtedly, 
an important factor. Later I learned that many of the fields sup- 
posed to have been irretrievably injured made a fair though late crop. 
This affected the value to some extent, for the earliest potatoes bring 
the best prices, all other things equal. At Vineland I found a very 
few specimens of the insect; at Hammonton a few more; while at 
Port Monmouth there was no trace of them. It is evidently in the 
Swedesboro region alone that the insect is at present injurious. 

In 1892 field work began May 21st, on which date I visited 
Swedesboro. Mr. Eidgway showed me a few specimens of leaves 
injured by the insects in one of his fields, and on Mr. Weatherby's 
land a great many were found. Here it was possible to study the 
injury done more fully. The field had been set out before the 15th^ 
some of it, indeed. May 1st, and the beetles came on at once, most 
abundantly from the edges near the fences. They eat little grooves 
on the upper side of the leaves, at first parallel with and near to the 
larger veins, but afterward in every direction, yet never crossing a 
vein nor eating through the leaf. The leaf tissue dies on each side of 
these grooves and becomes dry and brown, until the whole leaf is 
destroyed. In wet weather the leaves become black and decay. The 
eating done by the insect is quite characteristic, and unlike any other 
injury due to flea-beetles with which I am acquainted. The insects 
themselves are not above one-sixteenth of an inch in length, metallic 
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bronze brown in oolor, with very ooarsely-pnnctiired thorax, and with 
atri&ted and punctared elytra or wing covers. The hiadl^ are very 
lai^ in proportion to the size of the entire insect, and these enable it 
to leap abont bo actively. At this time, May 21at, some beetles were 
already copulating; bat I found neither egge nor larvse, nor did I 
find specimens on bindweed or on any other plant. Messrs. Ridgway 
and Weatherby both said that the fleas are always worse where a field 
is in sweet potatoes a second year, and that they are always first 
DOtioed along the edge of woods or near the fences, as tboQgh they 
came from these places. Th^ are sot to be found in the fortnng-beds 
before the plants are set out, and what beetles are seen there come in 
from the fields afterwards. 



lowing Che Injury done by Cheetociema confinta, Lee,, the street-potato Qea-beetle. 



May 30th the situation was practically unchanged, save that the 
beetles were very much more numerous. Oopalation was general, 
and very much more injury had been done ; always worst near fenoes 
and along the edges of the fields adjoining woods or shrubbery. 
Despite careful search, I could find neither e^;8 nor larvse, though all 
parts of the plants were oarefally examined ; sound, little-injured 
and badly-damaged specimens all agreed in an entire absence of any- 
thing resembling the early stages of this beetle. It was noticed that 
good, stocky plants were already b^;inniDg to overcome the check on 
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their early growth and would soon be out of danger, while the long^ 
spindUngs were dying. 

June 13th. Flea-beetles have b^un to disappear, but after the 
most careful search I found no trace of either eggs or larvse. Vines 
were carefully sliced fix>m the tips of the runners to the root without 
disclosing eggs or larve ; and of a large number of leaves carried to 
the laboratory none contained either. Early-set plants are doing 
well, and are beyond reach of injury. Indeed, I fail to find any real, 
permanent injury to good plants in any case. Small shoots with few 
leaves have been retarded, and in some cases killed ; but all others 
are rapidly recovering. 

June 15th. I examined some fields at Yineland, which were set out 
very much later than those at Swedesboro. A few beetles were found 
but neither eggs nor larvae. No damage at all is done here by this 
species. 

June 28th. Flea-beetles have disappeared almost entirely, only a 
few odd specimens being visible. ThV«iten leaves are de«i or 6jLg, 
but the plant itself shows little or no trace of injury. Nowhere 
could I find a sign or trace of egg or larva. 

July 13th. Nothing was seen of the flea-beetles in any stage, either 
on sweet potato or other plants. My observations this year resulted 
in flat failure, except as indicating the line of work necessary to attain 
definite results in 1893. 

At no time during the season did I find any trace of this insect at 
Port Monmouth. 

Remedies. 

Though I have been unable to work out the life history of this 
insect, enough has been done to enable me to suggest some remedial 
measures. It seems certain that the insects come on the fields from 
the v^tation along the fences and along the edges of the woods, and 
the first recommendation is to bum over all this growth in early 
spring, so as to destroy the shelter thereby afforded the beetles. Cul- 
tivate close to the fences, and kill off, if possible, by a free use of salt 
or otherwise, all newly-starting plant life. 

When the plants are pulled, select stout, stocky shoots only, and 
these should be dipped, before being set out, into a strong tobacco 
decoction — say one pound of chopped stems or refuse steeped in one 
gallon of hot water and cooled gradually ; or into water in which 
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London purple or Paris green has been mixed at the rate of 1 pound 
to 175 gallons^ lime equal to the weight of the poison being added. 
Tobacco is repugnant to most flea-beetles, is effective against those 
infesting the white potato^ and will probably be found useful in this 
case also. The arsenites are effective, of course, and will kill all the 
beetles that eat of them at the end of from thirty-six to forty-eight 
hoars. This dipping should protect the plants until they are rooted' 
and have started growth, when they will be safe. Should it become 
necessary, they can be easily and rapidly sprayed as directed for the 
tortoise beetles^ except that the upper surface only need be poisoned. 
Where there is an objection to this course, a &ir degree of immunity 
can be obtained by using plants with the greatest number of leaves 
along the edges of the field^ and setting two in a hill^ so as to dis- 
tribute the attack and lessen injury in this way. The excess of plants 
can be very easily removed when they have started growth, and the 
better can be left standing. 



Insects Injurious to Cuourbs* 

(Melons, squashes, pumpkins, cucumbers, etc.) 

Cucurbs are raised in all parts of the State ; if not always in fields^ 
for market^ at least in the garden, for family use. Cucumbers flourish 
everywhere, and so do squashes and pumpkins. Watermelons are 
raised in considerable numbers in the southern counties, while in 
several districts there are great tracts of cantaloupe or '^ citron 
melons,'' as they are popularly known in South Jersey. 

All these plants are more or less subject to attack from a number 
of species of insects, which always exact a heavy tribute, and not 
infrequently appropriate the entire crop. In the report for 1890 I 
gave a brief description of the principal species known to attack these 
plants; in part from personal experience and observation, in part based 
upon reports or letters from farmers or upon published material. 

In 1890 and 1891 I made a series of experiments on the squash 
borer, the results of which were published in the reports for those 
years, and which indicated the possibility of a method of preventing 
injury from this insect that would be at once cheap and practical. 

The melon louse in 1891 did very serious and widespread injury;. 
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but I oontd not in that year add to the aoconnt published in Bulletin 
72 of the CoU^e Staticm. 

For 1892 the study of the insect enemies of these cnonrbs was made 
the leading line of investigation ; and while by a peculiar dispensa- 
tion of £abe, the Aphids, which were so exoesBively abundant in 1891, 
were so scarce as to make it impossible for me to complete their life 
history, yet the results of the work as a whole may be considered 
-quite satisfactory. 

It may be well to note here that under the general term " melon " 
I intend cantaloupes, mnskmelons or citron melons; never water- 
melons, which are always mentioned as such. " Citron," or "citron 
melons," are South Jersey terms for mnskmelons or cantaloupes, while 
.the term " melon " alone is usually interpreted watermelon. 

Among the minor pests is 

Tbe Boraal Ii^j-Urd. 

(EpOaclau: IxjreaMs, F»br.) 

This insect is the single exception, in onr State, to the rule that the 
lady-birds are carnivorous, feeding largely on plant lice, and there- 
fore distinctly beneficial. In all its stipes it feeds on the leaves of 
thecucurbs,maaifeeting,however, 
a very decided preference for the 
squashes and pumpkins. For sev- 
eral years past it has steadily in- 
creased in number in our State, 
and though it can scarcely be 
^ . called a really injurious insect 

even yet, the damage actually 
done could not be carried much 
o^^ further without affecting the vine. 

^^|H Indeed, in sending specimens of 

^^^v the larvse, August 3d, Mir, Charles 

J^ T. Adams, Blackwood, N. J., 

speaks of them as the "worms 
a, larva; b. pup. ftom ba^k; c, popa, under that kill our Watermelon vines;" 
Bide; d, beetle. Enlarged iwodiam- go that, locallv, they are alreadv 

elets. IFrom a pbolo.) , '. ■"J J 

destmotive. 

The images or adult beetles are about three-eighths of an inch in 

length, very convex, indeed almost hemispherical; dnll yellow in 
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color, with four black spots on the thorax and seven on each wing 
case. Of the latter, two are situated on the snture, or margin where 
the elytra or wing covers join, so that twelve spots only are counted 
on the two wings. The appearance of the insect is fairly shown at 
Figure 35, U 



The earliest date at which I have seen the beetles on the vines is 
June 13th, when I found a single specimen on melons at Swedeeboro. 
A.fta that time they increased in numbers rapidly, and on June 27th 
I fonnd, at Port Monmouth, numerous spedmene eating the leaves of 
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melona and onoambers. The eating done hy this inseot is anique and 
.qoite obaracteristio : a semicircular space, {torn three-qoarterg to one 
inch in diameter, is marked out at the edge of the leaf, and the beetle 
then begins its work, feedii^ on the npper sorfaoe. As a rule, the 
tissae is eaten rather irr^ularly, and a more or less complete net- 
work remains, when another semicircle is started. The tJssue dries 
so rapidly, however, that in a day or two the semiciicles usually 
appear completely eaten out. On a large leaf there may be several of 
these feeding-places, depending entirely npon the abundance of the 
beetles. 

Jane 27th I found one (the first) batch of eggs, laid on the under 
side of the leaf. 

July Sth there was a great abundance of these insects at Port Mod- 
juouth, very much more numerous, however, on squash than on melon 
vines; and now I found e^ 
masses in considerable number, 
each with from fifteen to fi% 
e^s. These latter are bright 
yellow in oolor, elongate oval 
in shape, and set on end in 
loose clusters on the under side 
of the leaf. Figure 37 shows 
the appearance of the e^ dus- 
ters and of individual e^a as 
I welt. I noticed here and there 
a specimen of Ooe^tdla d-no- 
tata, the nine-spotted lady-bu^, 
busily engaged in feeding on 
the ^gs of its d^;enerate rela- 
Fia. 87. tive. 

Efig cluBtera of EJrftaelttK Iwreaii.. Natural die. ^g [j^^ Jq y,gge j^^ gpg. 
(From a photo.) ^ 

ci«s, the boreal and nine-spotted 
lady-birds, two closely-related forms with entirely diEFerent food 
habits, and a study of the mouth parts, which usnally emphasize 
quite strongly any difierence in feeding habits, may prove interesting. 
In SpUaehne borealis the mandibles are quite well developed and 
pointed at the tip, with two teeth on the inner side ; a mandible 
belonging to a carnivorous rather than an herbivorous inseot. There 
is a distinct though small prostheca. The maxilla is also well devel- 
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oped, the lacinia and galea both stout and promiDent, the divisions 
between the pieces oot well marked. The labiom, or lower lip, is 
coaio, ending in a point, and is set with a fine, dense pnbeacenoe and 
a few longer, tactile hairs. The labrum, or upper lip, is rather 
densely clothed on the under side with long, stout hair, set in distinct 
fore SB. 

In ChooineUa 9-notata the structure is eeseutially different. The 
mandible, in character, would enggeet rather a pollen-feeding insect, 
with its small apical teeth, prominent prostlieca and distinct molar. 
The maxilla is quite different from that of E. borealit; all the parts 




are well defined, and the ladnia and galea are both more or less 
excavated or hood-like. The labium is baincate at the tip, and the 
snrfaoe there is velvety. The tabmm is furnished on the under side 
with a few tactile hairs only ; bat it has a series of little sensory 
fovese or pits not found in the other speciee. 

July 13th I found, at Swedesboro, ^gs just beginning to hatch, 
and on July Idth they had b^no to hatch in numbers and to feed 
freely. 

July 17th, at Jamaica, Long Island, I found a few larvs hatched 
from egg clusters, and noticed, in one case, that the first larva hatched 
ate into and destroyed a large proportion of the other eggs of the 
cluster. This explained an appearance that I had noted elsewhere, 
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but had attribated to other causes. It seema quite probable that this 
is far from beiog an exceptional habit in the young larvce, and that 
the ezceeeive increase of the species is thus checked, to some extent, 
by its own cannibalistic tendencies. Though there was an abundance 
of ^gs, there were, as yet, few larvte here. 

July 22d, st Port Monmoudi, found plenty of larvee, varying from 
jnst hatched to fully half grown. There are yet a great many ud- 
hatched e^ maases and a few beetles; no signs of pupation, however. 

August 3d, at the same place, many larvfe were full grown and 
were getting ready ta pupate, though there were yet a great manj 
broods half grown or less. There seem to be no more unbatcbed 



Uoulli paru of CoceintUa S-nolofa; a. mailltK; b. labium; c. mandible; d, under side of 
labrum, or upper lip. Enlarged. (OrlgliiHL] 

e^s. Of a lot of specimens carried to the laboratory, the greater 
number pupated within thirty-six hours, and in less than one week 
thereafter images had emei^ed. The larvce are bright yellow in 
color, with prominent, black, branched spines. Figure 35 shows the 
appearance of the larvte, while at Figure 40, e, is an enlarged figare 
of one of its spines. It will be noted that the main process or trunk 
has branches from all sides, and that these branches are themselves 
jointed, an acceesory little spine being set on the basal segment. Its 
mouth parts are also shown at Fignre 40, a too. 

The larva feeds, unlike the adult, on the under side of the leaf, and 
does not eat the entire tissue, but shaves o£F only the surface and cen- 
tral layer of cells, leaving the skin of the upper side intact. 
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Aagnst 6th, at Cold Springs, Long Island, found & pupa on the 
wild cucumber; and on the same da/ found, at Jamaica, eggs, larvt^ 
pnpse and inu^;o6, some of the latter in copulation. The egg patchea 
were, apparently, new, while the larvss were of all sizes. What I 
could not determine was whether the beetles that mated at this time 
were of those that had appeared in the spring, or whether they were 
newly-hatched specimens ; nor could I find whether the eggs were of 
the spring brood or from the recently- matored beetles. Those bred 




Ftg. 40. 

^MlofhM twreolfi, larva : a, maQdible; b, maxilla; e, labEum ; if, labium, undei tide; e, ana ot 
the Bpinea or prDcesaeB oC the lUYB. Balarged. (Oriitnal.) 

in my laboratory did not attempt to mate, nor did I observe the 
process elsewhere after this date. la pupating, the larva attaches 
itself by the tail, and the spiny skin is gradually shed and worked to 
this point, forming an irregular mass, as shown at Figure 35, b, where 
the pupa is seen &om the back. A front view is shown at 35, c 

August 31st, at Fort Monmouth, there were to be found only a few 
scattering larvie and an occasional pupa. No im^os were seen at this 
time nor thereafter, nor were either eg^ or young larvee to be found. 



ZdA HlatoTy. 

From the above observations the following life cycle can be con- 
densed ; The beetles come out of winter quarters, banning about the 
middle of June. They beoome more numerous until July 6th, and 
31 
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oontinne^ in gradually diminishing numbers, until the b^inning of 
August. Eggs are laid, b^inning toward the end of June, and 
added to constantly until all the beetles have disappeared. I did not 
try to ascertain how many eggs were laid by a single female. The 
-duration of the ^g state is about twelve days, and about the middle 
of July larvse appear in some numbers, continually increasing until 
€arly in August, when pupation begins. Imagos emerge about six days 
later, and apparently seek hibernating shelter at once, doing little, if 
-any, feeding. Exceptionally, specimens matured early in August may 
mate and oviposit ; but such cases are rare, I believe. By the begin- 
ning of September all trace of the species has disappeared from the 
Tfields. For hibernating quarters any shelter answers. They some- 
times swarm into bams, sheds or outbuildings of all kinds; but are 
^ually content with a bit of loose bark, or a crevice in a fence-post, 
or a heap of rubbish. 



As the beetle feeds openly, on the upper side of the leaf, it is easily 
within the reach of insecticides. Of these, the arsenites are much the 
ittost efiective, and should be sprayed on the plants when the beetles 
«re first making their appearance. Killing off these adults early will 
prevent egg-laying and, consequently, the production of larvse. So 
the season's brood may be easily destroyed by a timely application of 
the insecticides. The poisons may be used safely at the rate of 1 
pound in 150 gallons of water, lime bdng added as directed in Bulle* 
tin 86 of the StiOion. 

Tke Striped Cuimmlier Beetle. 

{DUibrotiea vittaUi, Fabr.) 

This is one of the best known of the insects injurious to the 
uncurbs, and in some States is the most destructive. It has never 
been as troublesome in New Jersey as it has been in (^o, Iowa, and 
in some other of the Western States ; but yet it does ccmsiderable 
injury eadi year without causing special complaint. It is one of those 
insects to which £urmers have become accustomed to pay toll, and, 
imkes the exactions are unusual, no complaint is made. 
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May 30th, at Swedesboro, I found that melons were well up in 
most patches, and were putting forth the middle leaf. Many of the 
striped beetles were about, and copulation was quite general. The 
seed-leaves were considerably eaten on the under side, and here and 
there the stems were scarred ; but this injury was as nothing com- 
pared to the destruction caused by the '^ damping off,'' a disease which 
attacks the plant at the surface and kills it in short order. 

June 13th the beeeles had increased in number; but the plants 
were now generally well able to take care of themselves. 

June 27th the beetles were plentiful at Port Monmouth. They had 
^ten the seed-leaves badly, and had eaten into the stem in some cases; 
but had done no permanent injury. 

July 16th I found the beetles very abundant on melons at Esopus, 
N. y ., and they were said to have been yet more plentiful early in the 
season. At this time they frequent the blossoms of the squash, and 
a great many can be found each morning in the dosed flowers of the 
preceding day. 

July 17th the beetles were plentiful at Jamaica, Long Island, 
especially on late plantings of squashes, and were busily eating the 
seed-leaves and into the stem. I made here a diligent search for 
larvse in the roots, but found none, the roots of all the plants exam- 
ined being free firom all trace of injury of any sort; though there 
had been insects enough on the plants, as the eaten leaves testified. 

July 21st I found the beetles plentiful at Metuchen. In looking 
for other species I sliced up several squash vines, and found no trace 
of the larvsD of this insect on the roots anywhere; nor did I find 
•either larvse or pupse in the soil about the roots. I did find, however, 
a specimen of the beetle which had been killed by a dipterous para- 
site. The larva had, evidently, fed in the body cavity of the beetle, 
and in pupating had burst the abdominal walls. The beetle was 
attached by its claws to the under side of a leaf, apparently having 
fixed itself firmly in place when the internal convulsions approached. 
Though I searched carefully then and later, at Metuchen and else- 
where, I never found another specimen so parasitized, and the single 
example taken I failed to breed. It is not likely, therefore, that we 
have here an active ally in the task of controlling the Diabrotioa, 

July 22d, found one larva on the root of a squash vine at Port 
Monmouth. It was lying in a channel which it had eaten through 
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the bark^ and there were other similar channels or irr^ular grooves^ 
on other parts of the root ; though I could find no other specimens^ 
The larva is white^ very slender^ with a homy^ brown head and* 
obtuse taU, very well shown in Figure 41. 

August 3d I again searched very thor- 
oughly in the same squash-field at Port 
Monmouth. The crop had been gath- 
ered, many of the vines were infested by 
borersy and the patch had been left to ran 
to (weed) seed. I dealt very freely with* 

(III J f¥|\ the plants under the drcamstances, and 

off I rfi dug or pulled up and closely examined a- 

Cf / Ail ^g^ nuniber. The striped beetles were 

very abundant^ and were mating freely ;: 
but no trace of a larva was discoverable 
on any of the plants — ^not even an eating 
on the roots to indicate that any had ever 
been present. 

Fig. 41. August 6th. Found the beetles very 

Larva of striped beetle: 1, from abundant and matiue in the squash fields^ 

above; 2, from side. Enlarged. «"""^«^*' «^^ *x*««*«lj *** t«*^ o^moou u^xucx 

at Jamaica, Long Island, and here also £ 
failed to find larvae. 

August 31st I made another attempt to find larvse in a melon field 
at Port Monmouth ; but, though there were beetles enough, the roots- 
were clean and sound, showing no trace either of borings or of surfaoe- 
eatings other than such as were near the crown and were due to the- 
beetles. 

October 17th, at Esopus, N. Y., I found the melon vines all off the- 
ground and the field plowed. Rosettes of wild cruciferse, mustards 
and other allied forms were rather abundant, and beneath these I 
found a considerable number of the striped beetles, feeding freely on 
the under side of the leaves. I saw no mating, and on the roots of 
the mustards pulled up I found neither larvse nor signs of their 
presence. 

The foregoing record, though it adds nothing to our knowledge of 
the life history of the insect, is not without interest. It does not 
even confirm, nor does it really contradict what has been previously 
written concerning it. It proves that there is no reason to fear injury 
from the larvse in New Jersey, and that even where the beetles are 
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cabandant the oacnrbs will ran away from or outgrow damage once 
they get a fair start. We can condense the life history of the insect 
as follows: 

Life History 

The beetles appear in May^ before the vines are up, and are found 
•on plants of divers kinds. When cucurbs of any sort appear they 
abandon everything else to attack them. They first eat the seed- 
leaves, preferably from the under side, hiding quite generally in mid- 
day in the soil around the plants, and often eating into the stem at or 
near the surface. Eggs are said to be laid on the roots, and the larvse 
are said to feed on or in them. Some do so, certainly ; but whether 
there is not also some other larval food-plant is perhaps a question. 
Beetles are in the fields and on the plants continuously throughout 
the summer, and there are probably three or more broods during the 
season, beetles appearing as late as the last week in October. Hiber- 
nation is probably quite general in the imago stage, perhaps also in 
the pupa. 

Remedies. 

The only time when the plants are in serious danger from the 
striped beetle is very early in their life, before they have started 
running; afterward the injury is insignificant and easily borne. 

In Ohio and Iowa the beetles appear so numerously early in the 
season that the plants never get an opportunity to come to the surface 
at all, the beetles burrowing down to meet them. In those States 
protection by means of screens and nettings, to keep the beetles off 
the young plants, is resorted to, and is, of course, effective. A very 
much better plan is to start the plants under glass, in good soil, in 
•baskets, and set them out when they have begun to grow well and the 
ground outside is thoroughly warm. This method is not new, but is 
practiced by growers who are anxious to get the earliest markets, and 
is more intended by them to get high-priced fruit than to circumvent 
the beetles. It is very effective for the latter purpose, however, and 
exposes to them an established plant, instead of a new and tender 
sprout. Where the beetles are not too numerous, or there is an objec- 
tion to starting under glass, practical exemption can be obtained by 
planting a larger number of seeds in each hill. This will so distribute 
the attack that little real injury will be done, and when the plants are 
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firmly established and out of danger it is easy to thin them out as 
much as is desired. This is probably all that would be needed in 
New Jersey^ where the insects always give the plants a chance to get' 
above ground at least. 

In this State, after the plants have started^ the beetles sometimes 
appear rather suddenly^ in large numbers, and considerable injury is- 
caused before the danger is appreciated by the growers. The practice 
in several districts is to 'Mrive^' the insects by using plaster, working^ 
with the wind. The beetle^ dislike this and fly before it. When 
it is noticed that one farmer has begun to 'Mrive'^ his beetles, his lee- 
ward neighbors take up the work when their land is reached and the 
^^ drive '' is continued, until some field is reached whose owner is not 
in attendance, and there the beetles remain, for a time at least. Instead 
of plaster alone, plaster and Paris green or London purple is some- 
times used, always with good effect. The arsenites applied in a spray 
are yet more satisfactory, for with the underspray nozzle the plant- 
can be thoroughly poisoned, and the under side of the seed-leaves,, 
of which the beetles are most fond, are thus effectively reached. 

In the report for 1890 I cited cases where the arsenites had been 
used successfully, and these need not be more particularly referred to. 
One pound in 150 gallons of water should be used, and lime should 
be added as before recommended. 

The kerosene emulsion has been successfully used (as a repellant?) 
by Mr. C. L. Biker, Esopus, N. Y. He writes, under date of June 
7th, 1892: "We had a little experience yesterday and to-day with the 
striped beetle which may be of interest to you. Some days ago I 
prepared my kerosene emulsion. * * * This emulsion we applied 
to our melon vines (thirty acres) yesterday afternoon, when many of 
the beetles had suddenly appeared. This morning, although very 
warm, and we had expected a circus, very few presented themselves,, 
except on plants which had not been subject to the emulsion, where 
they were very thick. A sprinkling of the London purple this after- 
noon, in addition to the kerosene emulsion, seems to have completely 
annihilated them.'' I found, later, that there had been no further 
serious attack on the plant, and though there were a great number of 
the beetles about when I saw the field in July, the vines were then 
well out of their way. It was at this time that Mr. Biker was killing 
off a great many of the insects by gathering, late in the evening or 
early in the morning, the recently-closed flowers of the squash, in 
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which these insects like to hide. There were from two to ten or more 
beetles in each blossom^ and the number collected and destroyed in 
this way was considerable. 

The persistent use of tobacco has also been found efficient in keep- 
ing vines free from the attacks of the striped beetles. 

We can summarize thus as to remedies : 

1. Plant under glass^ in baskets^ and set out after the vines are 
well started ; or^ 

2. Plant an excess of seeds, so as to distribute insect-attack, and 
thin out when the danger is over. 

3. When plants are established and the beetles appear in dangerous 
numbers, spray with the arsenites, or dust with the arsenites and 
plaster or dry-slaked lime. 

Essentials under 3 are a prompt resort to the remedy when the 
beetles are first noticed, and its thorough application, especially on the 
under side of the seed-leaves and on the stem of the plant. 

The Squash-bvg. 

(Anaaa trUiU, De Geer.) 

The squash-bug is one of the oldest insects known as injurious to 
the cncurbs, and has been so often written about that there is little 
left to say concerning it. In our State it does not rank as a very 
troublesome insect where the cucurbs are grown on a large scale; but 
it is sometimes decidedly destructive in gardens where only a small 
number of vines are annually raised. The injury done by this insect 
is decidedly different in character from that caused by the species 
heretofore treated. In those cases there was an eating of the tissue ; 
here there is a puncturing of the vine and a sucking of the sap. The 
mouth structure is entirely different, the mandibles, maxillse and 
labium being replaced by a rigid beak, in which are four slender 
lancets. By means of these the stem, leaf-stalk or other part of the 
plant is punctured, and through it the sap is pumped into the stomach 
of the insect. The structure of the beak is in all essentials the same 
as that of the melon louse, which is figured in the next article. The. 
mere puncturing and the extracting of a little sap would not in itself 
suffice to affect the plant, for that is very hardy, and readily recovers* 
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from even severe oattiBg and Blaahing ; bat the ioBect iDJects into the 
woaiid a little drop of Balivit, which ^eems to be of bo poisonoiis a 
-character that it cauees the death of the tisaue aromid the puncture, 
and a oonseqaent intermption in the flow of sap. Where the insects 
are at all numerous, and the stem of a young plant is wounded in 
several plaoes, it aometimea causes the death of the vine. 

The iuEect itself' is rather obscurely represented at Figure 42, a 
«nd b, and is of a dull, smoky-brown color. Its general appearance 
is aafficiently well shown in the picture to make it onnecessary to 
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Pig. 43 

The BquaBh-bug : a, b, adult buge: c, papa ; d, e. egg cIdsmis. Natuiol size. {Fntm a photo.) 

waste words in description. When handled it imparts to the fingers 
a peculiar, sickening odor, which is supposed to protect it irom the 
attack of enemies ; and Burely it must be a carious creature that 
would relish a aquash-bug ! The insect makes its appearance op the 
plants in June, usaallj not until well along toward the middle of the 
month, when the vines are already well started. It hides on the under 
eide of the leaves or in the soil, and is little seen during the day. I 
found them on melons at Swedeshoro, in some numbers, Ju^ 13th, and 
there were then also a few egg clusters. 
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July 16tb^ at Esopus, N. Y.^ I foand a somewhat greater number 
•of the bugs and more ^g patches. These egg masses are shown at 
Eigure 42^ d and e, and are of a rich light golden-brown oolor^ very 
'handsome and conspicuous. They are laid on the under side of the 
leaves, in clusters of firom twenty to fifty, and are quite securely 
fastened. 

July 17th I found the squash-bugs very abundant at Jamaica, 
Long Island, and saw a great many egg masses. Some of these had 
hatched, and one brood of the young bugs was almost ready for its 
second moult. The young are odd-looking creatures, with small head 
and prothoraz, and a large, promment, oval, green abdomen, which is 
•carried elevated high in air. 

Three weeks later, August 6th, some of the old bugs were yet on 
the vines laying eggs, and continued there until after the middle of 
the month. At this date (August 6th) many of the larvse were well 
advanced, and a few had transformed to pupse. The latter b^n to 
resemble the adults rather more closely ; they are like them in color, 
and have the rudiments of wings well developed. Figure 42, o, gives 
a very poor representation of this stage. 

September 2d I found, at Esopus, N. Y., a few egg masses, a con- 
siderable number of larvse and a very large number of pupsB and 
recently-transformed images. The recent images, or new squash- 
bugs, differed from those found in the spring in their lighter gray 
color and much softer texture, the outer skin appearing to harden 
very slowly. The number of new bugs continued to increase on the 
vines until October 17th, when only a very small proportion of pupae 
remained, and no larvse at all were seen. The images seek shelter 
whenever they can find it, and live through the winter in that stage. 
The mortality among them during that season must be excessive, for 
out of hundreds seen in late fall only single specimens survive; these 
are the solid, brown, hardened sinners who will live on to midsummer 
or later. In tilled fields there is, or should be, little shelter to serve 
as winter quarters for these insects. In gardens, or near them, there 
is usually an abundance. They get into crevices in boards, in fences, 
into attics, barns or stables, under or in rubbish heaps or wood-piles, 
in the mulch on plants, among the straw with which others are cov- 
ered, and in fact anywhere, so that a space large enough to admit 
them is found. This explains the relatively greater number of insects 
.appearing in gardens in spring. 
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Remedies* 

InsecticideSy as applied to these insects^ have been failares, as a rule;, 
and no smell disagreeable enough to annoy them and act as a repellant 
has yet been discovered ; in fact their own odor is so vile that if they 
can endure themselves they can surely endure anything else. They 
can be checked in large fields by raking out, carting off and destroying 
the vines as soon as the crop is off. Plowing under answers as well 
or better. The object is to destroy all the eggs and young then in the 
vinesy and to force the adults^ new or old^ to other localities for food 
or shelter. In a large field^ plowed early in September^ a very small 
proportion would escape to go into hibernation. 

Nothing that may afford a shelter should be left in the field or 
around it^ so that the insects will be forced to travel some distance 
for winter quarters. The further they are compelled to travel, the 
less the danger of their finding the way back next spring. 

The earlier the plowing can be done, the greater the resulting 
destruction of the insects, since only the adult or winged forms can 
escape. Nothing more than this seems necessary in our State to 
avoid injury to large plantations from these bugs. 

In gardens the case is somewhat different; but here also the plants- 
should be taken out and destroyed just as soon as all the desired crop 
is taken off. Plants left for seed can be easily looked over when 
the others are removed, and the insects on them can be collected 
and destroyed. All the adults seen in spring should be collected and 
killed, and the egg clusters should be systematically collected and 
burnt. The eggs do not hatch very quickly and are easily seen, so 
that twice a week would be often enough to collect and destroy them. 
The result of care and thoroughness in this process will be more 
evident the year following, in the very much smaller number of bugs 
making their appearance in spring. 

The Melon I«oiiBe. 

{AphU eucumeriSt Forbes ) 

In this State no single insect has caused as much serious injury to* 
some of the cucurbs as the melon louse. Cucumber and melon,, 
cantaloupe or citron vines are the most severely affected; but water- 
melons also are sometimes considerably injured. Pumpkins audi 
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equashes are not muoh troubled, as a rale, though the insect is to be- 
found on them in small numbers. 

I had a few letters complaining of this insect in 1889, and quite 
general though not very severe injury was caused. In 1890, when 
plant Hoe in general were abundant, this specif became yet more 
destructive, and was one of those treated in Bulletin 72 of the College 
Station. In 1891 the injury caused was serious and widespread. In 
Monmouth, Burlington, Gloucester, Salem and Camden counties the 
destruction was almost complete; acres of melons were plowed out;, 
other acres were abandoned, and a few fields only managed to revive 
and to produce a late, ill-paying crop. 

It was not until late in June and well along in July, when the 
aphids had already overrun everything, that requests for remedies, or 
for methods of repairing thelnjury done, b^an to come in-kng 
after the insects had gotten beyond all ordinary methods of control. 
On July 13th I visited the Swedesboro r^on, and on July 17th the 
Port Monmouth district, finding injury severe in both localities; 
later, near Merchantville, I found matters worst of all. I made no 
personal observations except on the dates above named, and then the 
fields were quite uniformly infested ; wingless viviparous individuals 
being much the most common, though winged forms were scattered 
about generally. Mr. Edward Burrough, at Merchantville ; Mr. H.* 
W. Ridgway, at Swedesboro, and Mr. J. S. Carter, at Port Mon- 
mouth, were good enough to show me over the infested districts in 
their respective localities, and I found everywhere a uniformity of 
testimony on one important point : the insects are not noticed in the 
fields unta the vines have started running, and always on scattered 
hills here and there ; sometimes only on one or two in a large field. 
These act as centers of infection, and the lice spread from them with 
startling rapidity. There was a general tendency in 1891 to charge 
the plant lice with all the injury observed on the cucurbs ; but in 
many a melon field examined by me, though aphids were abundant 
enough, they had by no means caused the general dying off among 
the vines, which was rather to be attributed to a bacterial disease 
attacking them at or a little below the surface of the ground. I 
found, at Port Monmouth, that parasites and other insect enemies of 
the lice were increasing at such a rapid rate that I felt justified in 
saying that the worst of the attack was over, and that there would be 
little fiirther spread. My prediction was verified, for Mr. Carter 
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wrote me September Ist: ^^ Very singular^ thej did not spread oat 
on new vines after about the time 70a were here [July 17th]. By 
the first of Augost they were disappearing quite rapidly, and by the 
middle of August were about gone, leaving a shed skin on the leaves. 
There are but very few to be found now.'' September 9th Mr. 
-darter again wrote, in answer to a request for specimens : '^ I am 
unable to send you any melon lioe for the reason that there are none 
to be found ; all gone.'' I attribute this cessation of injury entirely 
to the hosts of parasites, lady-birds and syrphus-fly larvse, which 
were all busily engaged in their work of destroying the aphids. In 
the Delaware counties these insect friends were very much less 
abundant, and, though a factor in checking injury, at no time got the 
upper hand, so as to really stop the steady increase of the lice. 

Attempts to destroy the aphids had been made by some growers, 
whale-oil soap and kerosene emulsion being used; and while both 
were found effective, the complaint was of the difficulty of reaching 
the lice on the under side of the leaves. 

In Bulletin 72 of the College Station I hazarded the conjecture 
that the species might have an alternate food plant, and also men- 
tioned Prof. Forbes' .suggestion that it might winter in the ground. 
Both of these theories I resolved to put to the test in 1892, and con- 
cluded, also, that it would be better not to rely upon being notified of 
the first appearance of the lice by growers. 

Field Record. 

Field work began May 21st by a visit to Swedesboro. There were 
very few melons up as yet, and no signs of aphids on them. Mr. 
Weatherby, a large grower, said that the lice are first on the roots, 
and that he has frequently seen them there ; that they are attended 
by ants, and that he has seen the ants carry the lice from the roots to 
the leaves. Mr. Bulon confirmed the statement that lice are to be 
found on the roots before they are on the leaves, but confined it to 
watermelons. I met with this same statement later in so many 
other localities, usually as to watermelons, that I cannot well doubt 
its accuracy, though it is probably a very different species from that 
under consideration here. 

May 30th, at Swedesboro, melons were well up almost everywhere, 
iind were putting forth the middle leaf. No trace of aphids was 
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found anywhere. Ants were abundant in the fields on all the plants ; 
more plentiful, however, in sweet potato than in melon plantations. 
Pulled or dug up a great many plants near ant-hills, and found no 
trace of aphids of any kind on the roots ; nor was the investigation 
of ants' nests more fruitful in results. I failed utterly to find any 
trace of lice anywhere in the melon-fields, whether in vines for the 
first or second year, or in sweet potato fields that had been in melons 
the year before. 

June 13th. I found here and there on the melons winged speci- 
mens of Siphonophora ewsurbiicBy a much larger species of louse, 
more usually confined to the squash, and which had never caused any 
trouble; but saw nothing of the little A. euoumeri». 

June 27th I visited Port Monmouth, and here found, in Mr. Garter's 
field, which had been in melons in 1891 as well, isolated winged speci- 
mens of the melon louse. Altogether, on over 100 hills examined in 
all parts of the field, I found about half a dozen specimens; and of 
these, one only had given birth to a single young. Evidently they 
could have been on the plants a very short time only. On no plant 
was there more than a single louse. Vines were about one foot long. 
Mr. Carter thought he had noticed specimens a week ago; but none 
were found where he thought he had seen them. Pulled up a con- 
siderable number of ^^ extra " plants, among them some of the infested 
ones, without finding any trace of lice on the roots. The specimens 
have come on from the outside, without much doubt. In neighboring 
fields I found much the same conditions. 

On Mr. W. S. Roberts' farm a different state of afiairs obtained. 
Here some plants on a small patch of cucumber vines were already 
badly infested. One hill, at one comer of the patch, had evidently 
been the center of infection, and every leaf was set with specimens, 
none of them winged. A few surrounding hills were less infested, 
also with wingless forms only; and one on the opposite side of the 
patch carried a few specimens. The insects were noticed a week ago, 
and Mr. Roberts said there were then winged forms amongst them. 
The aphids on the less-infested plants were rather scattered; usually 
there was one large specimen, surrounded by a little group of smaller 
individuals, evidently its progeny. On some leaves there were little 
groups of three or four, all very much of a size, obviously deposited 
there by some parent that had disappeared. I sent Mr. Roberts some- 
whale-oil soap, to test its killing power on the aphids. 
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June 28th I found the vines at Swedesboro looking well^ and 
^almost the eame state of affairs existing, as to plant lioe, that I found 
at Port Monmouth the day before. In most of the fields there were 
a few plants on which a winged louse was found, and others on which 
one or two leaves were set with wingless, viviparous females. Wherever 
this occurred the winged forms had disappeared. 

There seems little doubt that from somewhere a few winged lioe 

rappear some time in June. These get into the fields and bring forth 

a few living young. Sometimes they remain on one leaf, but perhaps 

more usually they migrate again, to start another colony elsewhere. 

From the colonies thus started the insects spread. 

July 5th, at Port Monmouth, all the aphids had disappeared from 
the melon and cucumber vines in all the fields examined. Not a 
-single specimen in any stage could be found anywhere. Since my 
-visit of June 27th there had been a series of cyclonic storms and cold 
rains, which had whipped the vines about rather freely, and now not 
.an aphid remained. Exactly how much of this state of affidrs was to 
be attributed to the weather I cannot say. Mr. Roberts informed me 
-that he had received and used the whale-oil soap, and that with it he 
had checked the spread of the insects on his cucumbers. The general 
disappearance of the insects elsewhere made this evidence less valu- 
able than it might have been otherwise. 

July 13th found the fields at Swedesboro equally free from plant 
lice. Not a single specimen, nor any indication of any, could be 
^ound. Mr. Ridgway had not heard of injury being done anywhere^ 
.and had seen nothing of any himself. 

July 15th, at Esopus, N. Y., no lice were seen on that portion of a 
thirty-acre field examined by me. 

July 17th found at Jamaica, Long Island, a few specimens of the 
SipJumophora on squash, but no trace of the melon louse. My chances 
for learning anything of the insects that season looked rather slim. 

Nothing was found at Port Monmouth July 22d, on fields which 
a year ago were swarming with lice, and exemption from aphid-attack 
still continued August 3d. 

August 24th Mr. C. L. Riker wrote me from Esopus as follows : 
-'^The lice have suddenly appeared on our melons in such numbers 
that, if we do not succeed in checking them within a few days, they 
are going to completely ruin our crop, even blackening the melons and 
^e ground beneath the vine.'^ 
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As soon as was possible — ^August 31st — I went to Port Monmouth^ 
to see if perchance the insects had appeared there; bat I found no 
trace of them in any form. Melons were a short crop and were 
ripening; the best of the early crop perhaps already shipped. 

September 2d went to Esopos. I foand that oii the thirty-acre 
field the lice had started on the northwest comer, which I had not 
reached on my previous visit, and for a week or ten days after they 
were noticed had moved slowly. Then the effect of the injury caused 
by them became apparent, and the leaves dried up and became brown 
and lifeless. These plants were then abandoned by the lice, and 
almost the entire field became infested in a few days. At this date 
there were few of the aphids where the start was made, and most of 
the plants were dead or nearly so; so far gone, at any rate, that no 
more fruit would be matured. 'Elsewhere in the field there were 
aphids in abundance; winged forms were most plentiful in the por- 
tions last attacked, while in the places to which the first spread pup» 
were most numerous. Wingless, viviparous forms were the most 
abundant everjrwhere, and there were, of course, any quantity of 
young or larval forms. In small numbers the insects were found on 
the leaves of squashes, mostly in the winged form, though a few had 
begun to breed. I found also a considerable number of specimens, 
lai^ely winged, on the wild'crucifersB, mostly mustards, that were 
abundant all over the field. Some of these were breeding, and I 
found all stages, from the smallest larva to the pupa and winged 
form. It was apparent that the species is quite able to support life 
on these weeds. Of parasites there were only a few; but there were 
considerable numbers of ^Hady-birds,'' with their larvse, busily 
engaged in feeding on the lice. Of these I collected OoedneUa 
novemnoicUaf OycUmeda sanguineay Hippodamia eonvergensy H, paren' 
thesis and H. IS-pimctata. H, convergens was much the most com- 
mon, while H. IS-punetata was the least abundant of the species. 
They were, however, far behind the van of the plant lice, and could 
not, under ordinary circumstances, so increase as to be of any real use 
as a check until late in the season. 

I found, also, Siphonophora ouowrbUce on the squashes in some num- 
bers, yet not in anywise injurious. They also were on the wild mus- 
tards in all stages, but none were on melons. 

As I had no facilities at New Brunswick for raising melon or 
cucumber vines upon which to observe the insects continuously, I 
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arranged with Mr. Riker to send me infested leaves at frequent inter- 
valsy in the hope that the first appearance of the sexes might thus be 
noted, and that I might then make an attempt to follow the speci- 
mens into their winter quarters. Three or four lots of leaves were 
received, all containing the usual summer forms, and then no more 
arrived. 

September 7th I found at Anglesea, N. J., some watermelon vines 
on which were a considerable number of these insects, mostly pupse 
and viviparous, winged forms. Again I was compelled from lack of 
proper laboratory facilities to miss an opportunity for securing mate- 
rial to complete the life history of the insect This find proved, 
however, that the conditions causing the destruction of the insects 
near Port Monmouth did not extend to all parts of the State. 

October 17th made another trip to Esopus. I found that, owing 
to the cholera scare, then at its height in New York City, melons 
had become almost unsalable, and on this account, and because the 
lice still continued their injury, Mr. Riker had raked out all the 
vines and had plowed the field. The vines were all piled for com- 
posting, and nothing in the way of aphids remained on them. The 
cruciferous rosettes starting all over the field were carefully examined^ 
and a large number of the aphids found on them were collected and, 
later on, examined in the laboratory. * No specimens of the melon 
louse were among them. On a large squash vine under glass, at 
some distance from the melon- fields, I found a considerable number of 
the species of which I was in search, and carried with me two badly- 
infested leaves, as well as specimens of all the forms found on the 
plant All these proved to be only the ordinary summer types; 
neither males nor oviparous females were among them. 

October 25th I collected over an old melon-patch at Metuchen, and 
on the wild mustards then starting I found a few specimens of the 
winged lice. Nearly all were the ordinary viviparous forms ; but 
two specimens may possibly prove to be males of this species when 
more material is secured. No oviparous females were seen, nor did I 
find any such later. 

The work of the season is inconclusive, therefore, and yet not 
entirely without result. It gives us the following 
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Brief History. 

Wineed, viTiparous forms appear in the fields in small namber» 
about Armiddl^rf June, stariLVoolonies by bringing forth Uving 
young; sometimes on one leaf onlj^ sometimes on several. These 
mature rapidly, and reproduce, in turn, at such a rate that by the end 
of the month a considerable spread has been made. If unchecked^ 
they will soon spread over a very large territory, and injury is pro- 
portioned to their number. All during the summer and until well 
along in September, or even later, reproduction continues. In mid- 
summer comparatively few specimens become winged, but later pup» 
and winged forms become more numerous. Sezed forms have not 
appeared by the middle of October. Their history between October 
15th and June 15th following is yet unknown. I am very strongly 
inclined to believe that the late winged forms migrate to some com- 
mon weed, probably cruciferous, on the winter rosettes of which egg» 
are laid, that will carry the species through the winter. These egg^ 
probably hatch quite early in spring, and several generations may be 
produced before the insects are ready to return to the melons or 
cucumbers. 




Melon louse 



Fig. 43. 

WiDged, viviparous female. (Original.) 



Figure 43 shows the general appearance of the winged louse, with 
which melon and citron-growers are, as a rule, sufficiently familiar* 
In color it is deep brown, the abdomen often lighter, or even decid- 

32 
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edlj greea. The jnmag are tmraght forth alive, and are greeo or 
jeUowifih of varying shades, but darkeniDg as they grow older. The 
wingless, viviparous forms vary in color from dark green to light 
brown. 



The injury by this insect is similar to that caused by the sqnasb- 
hng, and is done in much the same way. The plant tissne is pierced 
by a stont beak, in which are four slender lancets, 
and through this apparatus the plant juices are 
pumped. At Figure 44, 6, is a representation of 
the beak as it appears in this species, while at 44, 
a, is shown the peculiar pitting of the antenna of 
the winged form. A single spedmen could not 
cause appreciable injury to a plant; but when 
hundreds, and even thousands, are at work contina- 
ally, it is unable to bear the strain and saoeombs. 
Did the insects seek only to satisfy hunger, there 
might yet be a obance for the vine; but whenever 
they are fully gorged th^ elevate the abdomen and 
eject &om its anal extremity a stream of clear 
"honey dew," and oontinQe anew their work of 
pumping sap, only to excrete it again in the same 
way a short time after. During a plantnlonse 
attack, therefore, there is a oontinual pumping of 
the juices from thousands of points, and it is not at 
all surprising that the plant dies. It is this " honey 
dew," or rather a fungus which develops on it, that 
tenuk 1 b, beakoc causes the blackening of the leaves, of the fruit, 
''^!!^'°!^ and even of the groaod beneath the vines. 

Remediu. 

With a full knowledge of its life history, it may be possible to reach 
■this insect in its winter quarters. At present I can only surest cer- 
tain measures to be adopted in the melon-fields. It is fairly certain 
that there is a migration from some outside point to the melons in 
June, and there is no evidence that there is any later migration, except 
from plant to plant within a single Geld, or to adjacent fields. By 
•ohecking the spread of the insects at their first appearance, practical 
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exemption for the season may be obtained. Fields should be gone 
over carefully at least twice a week, beginning early in Jane, and 
•every leaf at all corled or abnormal in appearance should be examined. 
If aphids are found, the leaf containing them should be destroyed; 
•or, if a vine is at all badly infested, it will be better to pull and bury 
4t, tramping the earth down well above it. 

Should the insects be overlooked until they have b^un to spread, 
the plants should be very thoroughly sprayed with the kerosene 
emulsion, made as described in Bulletin 86 of the CoU^ Station, and 
diluted with fix)m 12 to 15 parts of water ; or whale-oil soap can be 
used, at the rate of 1 pound in 6 gallons of water; or the fish-oil soap, 
the formula for which is also to be found in Bulletin 86, can be used, 
:at the rate of 1 pound in 8 gallons of water. In either case a knap- 
^sack pump and an underspray nozzle, such as is made by Boekel & 
Co., 518 Vine street, Philadelphia, should be used, and the work 
should be very thoroughly done ; extending not only to all vines on 
<which the insects are actually observed, but to all those near by and 
apparently yet free fix)m attack. Thoroughness at this time may 
mean complete exemption afterward; while half*way work must 
certeinly be repeated if any benefit is to be derived. The very 
•essence* of the fight against this insect is to meet and overcome it 
whU. « U ^J^ it^.^ The diaool^ ^ the 
uncertainty of complete success increase rapidly for every day of 
delay. Arsenites, it may be said in passing, are of absolutely no 
^ect as against this insect. 

The SqiuMh Borer. 

{MOttUa ceto, Weftw.) 

'Of the insects infesting cucurbs, this species is the one most partial 
to squashes ; for although it is occasionally found in all the others, 
yet only in squashes is it injurious. In these, however, it makes 
havoc^ sometimes rendering it simply impossible to get fruit at all, or 
^nly of inferior varieties ; for the insect has preferences, and its 
preferences are for the best. Some growers have never succeeded, 
^lespite their utmost efforts, in getting more than half a crop of Hub- 
bards, owing to injury caused by this insect ; but even half a crop 
pays, and planting them continues. Proportionately lees damage is 
visually done where the plants are raised on a large scale than where 
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they are raised in the garden or in small patches, for in the latter case 
all are qaite generally destroyed. 

In my report for 1890 I gave a brief account of the insect, and' 
made such suggestions concerning remedies as our knowledge at that 
time indicated, basing my recommendations in large part on the 
results of the experiments reported in Bulletin 75 of the College - 
Station. It was found, in these experiments, that repellants could not 
be relied upon to protect, nor could spraying with the arsenites be^ 
counted upon to do more than mitigate injury. Cutting out the 
borers was still the most reliable remedy that could be suggested. 

During 1891 I carried on a series of observations and experiments 
at Metuchen, and the results are given in the report for that year ;. 
where, also, the experiences of Mr. D. V. Van Nest afford valuable 
suggestions. During 1892 1 made observations over a very much more 
extended territory, which, while they modified some of the statements- 
as to life history, based on the Metuchen results, emphasize the con- 
clusion that the insect can be controlled rather by methods of culture- 
and by mechanical means than by the application of insecticides. In* 
these observations I have had the voluntary assistance of Mr. J. Y. 
D. Walker, of Jamaica, Long Island. Jamaica is a great trucking- 
center, and near it are many acres in squashes. Mr. Walker is a good* 
observer, with a knowledge of insects, and his records and statements* 
are to be relied upon. 

The details of the observations made have not been elsewhere^ 
reported, and are in place here. 

Record for 1892. 

May 28th Mr. C. L. Riker, Esopus, N. Y., wrote, offering his ser^ 
vices in making observations and experiments, adding : ^^ I have had' 
considerable experience with the squash borer. In one case a field oF 
squashes, which had cost me about $600, had arrived at a stage when 
the prospect of some mammoth fruit was most excellent, hundreds 
weighing more than 100 pounds each, when they were attacked, or 
the attack became visible, of the borer. I tried many remedies 
against them. On several hills I almost covered the vines with 
ground tobacco; upon others used the liquid made by steeping 
tobacco stems, with the addition of London purple, and had a number 
of men at work endeavoring to extract the borer. Within ten day» 
after the first appearance of these vagabonds my vines were almost a- 
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living mass of maggots, from the size of a needle, an eighth of an 
inch longy to that of a fall-sized squash borer, as large as a lead pencil 
and one and one-quarter inches long. Not one squash on the whole 
rfield ripened ! We also used kerosene, but in what proportions I am 
unable just now to state. Also used hellebore and Paris green ; and 
€0 &r as the tobacco was concerned, with me it seemed to attract 
rather than repel them.^' 

June 27th I found at Port Monmouth one apparently fresh female 
moth on a cucumber vine. This is later than the insect was observed 
in 1891, when I already found eggs on the 26th, but I was not trying 
to fix the date of first appearance. 1 am satisfied that this covers a 
considerable period, and that moths may be found at any time after 
J^une 1st In Central Ohio Dr. Kellicott has bred them as early as 
May ; but I do not believe that they appear in the field in New Jersey 
<before the beginning of June. 

July 15th, at Esopus, N. Y., found a pair of the moths in copula- 
-tion about 10 A. m., and saw two other specimens, which I failed to 
•<»pture. No eggs were found after careful search. 

July 16th, at Jamaica, Long Island, Mr. Walker introduced me to 
4iis hunting-grounds, and between 6 p. m. and dark we picked up 
forty moths ; all of them sitting in full view on the upper side of the 
base of the leaf where it joins the leaf-stalk. They were easy to see, 
and were so torpid that there was no trouble in capturing them. If 
^clumsily disturbed they made no attempts to fly, but jumped to the 
'.ground, where they could be readily picked up. « 

July 17th the same fields were visited in the early morning. We 
found now a number of pupa skins, from which moths had issued 
that morning, sticking out of the ground, and found, also, two cocoons 
on the surface, where cultivation had thrown them. Before 11 A. m. 
the moths were flying freely and ovipositing. The latter is a very 
rapid process, and is easily watched. The moth hovers over a plant, 
selects a spot, and, scarcely stopping the vibration of her wings, 
deposits an egg, darting off like a shot immediately thereafter. Found 
the eggs on all parts of the large vines of the summer squashes, on 
top of the leaves, on the leaf- stalk, on the flower buds, and, in fact, 
•everywhere. On small plants they are on the stem only, near the 
base. On a small plant with only six leaves I found seven eggs I 
These eggs are nearly round, very slightly ovate, disc-shaped, 
4he bottom flat with sharp margin, the top somewhat convex with 
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roand edges. In color thesy are a light ohestnat brown. Under the 
microscope they sliow a very fiaely-Bbagreened surface, with feebly- 
ruaed lines forming hexagonal figures. The shell is thick, chitinoa» 
and very brittle. 




Egga or MtlliUa ceto ; a, oi 



Mr. .Hoist, who has also observed (he ^[-laying habits, says; 
"The female lays her ^gs morning and afternoon, mostly on^the 
stalk of the plant just below the ground. She extends her abdomen 
into the orach of the ground abont the stem of the plant, and the 
moet of the eg^ that I have seen were from one-fourth to one-half 
an inch below the surface. Often, however, they were laid a foot 
above (he ground, and in a few instances, were observed upon the 
petioles," 

Mr. Halst's statements t^ree well with what is OBually observed 
on the smaller Habbards ; but on the Crooknecks, or, indeed, on any 
other varieties that have attained any size, the eggs are laid indifier- 
ently on almost all parts of the plants. 

The moths are easily recognizable; they are shown at Figure 46, 
a and b, with wings expanded and winga closed. It is in the latter 
condition that they are to be sought for on the leaves in the early even- 
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ing or early momiag. In color the anterior wings and the hody ar« 
brown or blackiBh brown, with a glistening, olivs-greenish tinge. The 
posterior wings are transparent, glassy, with a broad blaokish-brown 
fringe. The most striking character, however, is fonnd in the 
promioently-tufled, long hindle^, which are contrastingly orange 
ooloied and thus very easily observed. 

Jaly 1 9th, in separating out the eggs collected on the 17th, found 
a yoang larva, evidently three or four days old, in a teaf-stalk, also a 
very small fellow, only a few hoars old at most. Several of the egga 
were apparently infertile, and except where they are laid on the staJk, 
are so slightly attached that they may be dislodged by a mere tonch. 
Mr. Walker informs me that the moths do not oopatate on the day 



ng. 46. 

Xilittia aOo! a, b, moth, wings expanded utd at rest ; e, lorra, from aide and fhim above ; d 
cocooQ, from vblch pupa eklD is extended. Natural size. (From apboto.) 

they emerge from the pnpa, and do not lay ^gs nntil the third day. 
This statement be bases in large part on observations made on 
specimens in confinement, but also on field notes. He has found the 
cocoons from dght to nine inches under ground, to which depth 
they bad been turned in plowing ; normally they lie not more than 
one or two inches beneath the surface. The pupa is dark chestnut 
brown, furnished with rings of sharp spines on the abdominal s^- 
ments and with a sharp, chisel-like projection on the head-case. 
When the insect is ready to emerge, the pupa braces itself against the 
inside of the cocoon by means of the abdominal spines and by 
wri^ling about outs off a circular disc at line end of it with its 
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armed head. It then squirms put of the cocoon through the loose 
«oil to the surface and into the air/ until only the abdominal segments 
hold it in thie earth. 

This usually happens at nighty and in the warmth of early morning 
the moths issue. At Figure 46^ dj is shown the cocoon from which 
the empty pupa skin projecte. This specimen had been thrown to 
the surfai b/cultivat£g, imd the puprfinding no earthy covering 
to pierce, maintained its hold on the cocoon as shown in the figure. 

July 21st I examined Mr. MarshalPs squash-patch at Metuchen, 
after 5 p. M.^ but found no trace of moths and no unhatched eggs; 
found Eeveral shells^ however^ from which larvse had emerged. 
Several larvse were found, ranging in size from one-eighth to one- 
half an inch in length, the latter plump and hearty, and evidently 
two weeks or more old. I cut up one plant completely, and found 
borers in three joints, one of them three feet from the root. Two 
larvse were found in the base of a leaf*stalk, and one egg from which 
the larva had emerged was found at the base of the leaf itself, just 
where the moths usually rest at night. 

July 22d, in a field of early Hubbards at Port Monmouth, found 
a short, under-sized crop of squashes ripened, and the vines dying; 
partly from borer-attack, partly from a bacterial disease. About 20 
per cent, of the hills were infested. No moths were seen ; but one 
unhatched egg was found, in which the larva was fully developed and 
ready to emerge. Egg shells were found in small numbers; larvse 
ranged all the way up to those ready for the last moult, but most of 
them were about two-thirds grown, much as shown in Figure 46, c. 
Most of the larvse were at the base of the vine and were well grown ; 
smaller specimens were found in the joints, up to six feet from the 
root. A few small larvse were found in the leaf-stalks. 

August 3d examined a considerable number of fields near Port 
Monmouth. North of that point I found a few patches where borers 
were in the hills near the edges, as if an isolated moth had oviposited 
here and there. No moths, no eggs, and no young larvse were here 
found. In the field at Port Monmouth, from which the crop had 
been gathered, larvse were maturing rapidly, and some had apparently 
left the vines to go underground. South of Port Monmouth I found 
fields in which there was little or no crop prospect. The vines were 
badly affected by the bacterial disease, and most of the sound plants 
were filled with borers, the majority of which were more than half 
grown. Some vines were infested for their full length; some had 
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been abandoned, and the larvae were then, probably, undei^oand. 
The borers, apparently, do not care to live in the dieeaeed vines, for 
the latter were almoet free from them. 

Angnat 6th again visited Jamaica, and again Mr. Walker accom- 
panied me to the squash-field. We found quite a number of moths, 
one pair in copulation ; but they were very much lees numerous than 
they were a month ago. They were still most common in the field 
now in squash for the second year. £^g8 were abundant, and laivs 
■of all dzea were found everywhere. Many full-grown specimejiB 
were collected from a row of crooknecks which had been planted as 
traps, and the appearanoe of a root-aeotion infeeted by the larvss is 
indicated at Figure 47. 

It is easy, though perhape scarcely 
necessary, to describe the larva as a 
fat, white, maggot or grub-like crea- 
ture, with a black head. At this time 
the vines of the later plantings were 
being covered at the joints, to insure 
rooting. Mr, Walker said (and he 
was confirmed by the &rmers) that 
squashes will mature from these joints 
.as welt as from the main root, even if 
the latter is eaten off entirely. Mr. 
Walker also mentioned that he had 
observed larvss leaving on6 vine to 
attack another on another hill. He 
had collected a lot of the larvee that 
had matured in July, and these had 
gone undei^roond in bis breeding 
cages some days since. What their 
then condition was he could not say. 
In the fields we noticed that several 
badly-eaten vines had been abandoned, 
and there were holes near by, indicat- 
ing that the larvfe had disappeared 
beneath the surface. 

There is a much larger acreage of 
quashes near Jamaica than there is 
in any one locality that I have visited 
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in New Jersey, and squashes have formed an important staj^ 
there for years past ; usually making only a fractional crop through 
injury caused by the borers. The soil is decidedly heavier than 
it is in those r^ons where this crop is most grown in New Jersey^ 
and the practice of plowing very deeply turns under a great many 
cocoons, and retards, though it does not prevent, the development 
of the moths. I account in this way for the great length of time 
during which the moths fly at Jamaica. That the moths found 
now are the same that were found a month ago is not probable, for 
they have been persistently collected day after day, and few could 
have escaped so long a time ; besides, the specimens now found are 
fresh, unrubbed and unfaded. 

In the warm, sandy soil of New Jersey the moths emerge earlier 
and much more nearly tc^ther, so that after the middle of July most 
will have disappeared. It is universally said by our growers that 
vines planted after July 10th are exempt from borer-attack y whicb 
is certainly not the case at Jamaica. 

Of the moths collected July 16 th six, and of those collected August 
6th four females were dissected to aaoertain the number of eggs they 
contained, and, if possible, whether they matured rapidly or slowly. 

The examination of the six specimens collected July 16th resulted 
as follows : 

No. Developed. Undeveloped. Total. 

1 50 60 no 

2 U , 30 124 

3 10 80 90 

4. 20 64 84 

5 ; 4 10 14 

6 20 64 84 

The study of the four collected August 6th gave the following r 

No. Developed. Undeveloped. Total. 

1 124 88 212 

2 10 68 78 

3 20 78 98 

4. 74 44 118 

As developed eggs, those were counted that were of full size and 
of a light-brown color, showing a chitinized shell. Number 1 of the- 
lot of August 6th was taken in copulation, and it may be assumed 
that no eggs had yet been laid. The very large number of developed 
ova — 124 — points to a very rapid oviposition, and this is borne out 
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by observations in the field, the female flitting busily from hill Uy 
hill, leaving an ^g at every point. 

Dr. Kellioott had recorded the capture of specimens of the moth 
late in August, and Mr. Walker claimed to have found them in the 
field in September ; so that it became a question whether there wa& 
not a second brood of the insects. I was strongly inclined to doubt 
it, but published a record made nearly a century ago by Abbot, which 
I unearthed in the British Museum, proving very conclusively that in 
Georgia there are two broods. I asked Mr. Walker, therefore, to 
collect a large quantity of larvae to test the question for Long Island y 
and as Dr. Kellicott was making definite experiments in the same 
line at Columbus, Ohio, I asked him to let me know of his results. 

August 25th, the latter wrote me: ''On my return home to- 
day, I find three examples of MelUtia ceto in breeding cages ; this 
absolutely proves a second brood at Columbus.'^ 

I at once wrote Mr. Walker, who replied under date of September 
1st : ''The Ohio eetoa must be a more enlightened lot than we have 
here, as all mine are still in the larval stage. I cut open about a 
dozen and found them all the same. I caught one fly last Saturday 
[August 27th] and four the Saturday before. Will look again next 
Saturday. If you wish, I will mail you some cocoons, as I have 
about 250 of them. They are very easy to raise by feeding them on 
squashes, which they bore into and feed upon. I got fortynseven 
oat of one vine in the old row near the bam, and many of them had 
twenty-five and thirty, which goes to show the utility of planting 
early rows where you are going to plant later on.^' 

September 9th, Mr. Walker wrote : " I did not find any moths on 
Saturday [September 5th], and am sure they have all gone. None of 
mine have pupated, as far as I can see.^^ 

September 26th, he again wrote : " The Empire State eetos must 
keep up with the Buckeye cetosy for I have two images which hatched 
oat yesterday. I cut open a lot of cocoons, but did not find a larva 
that had pupated, so I think they must hatch out very soon after 
papation. The two that have emerged are both males. * * * j 
think this accounts for my finding them so late last fidl, and I think 
I will look for them in the field next Saturday. I found caterpillars 
in the vines yesterday week [September 18th], but they were nearly 
fall grown. In my last letter I told you that I found forty-seven 
in one vine ; so I did, and did not hunt the vine very closely at that, 
else I am sure I would have found more. The vine was one of the- 
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row of old Tines by the baro, and I took abont 600 ont of tliat row, 
aU nearly fall grown, and did not keep count of the little ones which 
I killed. I got all these in three evenings. The &rmer's sqaashes 
look fine this year, as he lost very few vines. I believe if he had 
paid more attention to killing the flies, and had planted a few more 
rows of early squashes in different places, he need hardly have lost a 
vine." 

Again, on November 7tfa, he writes : " I have bem catting open 
^bout a dozen a week of the cocoons of onto, bat have not fonnd any 
papa ytA. 1 gaess I will ^ve over now antil spring and go at them 
:^ain, for it is not very likely that tfaey will pupate in oold weather. 



Ftg. 48. 
UonUi parts of the Bquuli borei. Fiom k camera drawiog. Enlarged. (OriglnaL) 

Mr. Van Siclen tells me that he has about 2,000 barrels of sqaashes 
this year. The growers at Flatlanda lost all tbqr had, from the 
fcorers." 

November 2l8t, Dr. Kellicott wrote me : " Referring to the squash 
borer i^;ain, I may say that more than a dozen images appeared in 
my cages as a second crop. I continued to make captures in the 
deld, searching late in the afternoon or early in the morning, antil 
September 16th} larvte were common in the stems until middle c^ 
October. I took one pair tn ooUu September 6th. While there ie 
no doubt a second brood here (and I suspect there may be in New 
J^ersey or on Long Island) it is not certain that all^larvEe of the first 
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imag(» ohftDge notil the nezt season. In proof, the following facts : 
In a cage in which were placed August 1st twelve larva, out of it 
issaed four or five images. A few weeks ago I emptied out the earth 
and found several cocoons with larvte, which I expect will tranafortn 
in the spring. 

It seems certain, from these records, that in G«oi^ and the Soath- 
em States the species is double-brooded ; in central Ohio about half 
the larvGB transform, and the others lie over until the spring follow- 
ing ; in New York and New Jersey transformation the same season 
is somewhat exceptional, only two out of about 250 larvae making 
iniagos. For all practical purposes, the insect can be considered 
single-brooded in New Jersey. 

The head of the larva is small iu proportion to the size of the body,. 
and its food is less the tissue of the vine itself than the juices of the 
plant. Half a dozen larvra may lie within a 
section four inches in length, in a mass of 
fri^ments and excrement, and they will become 
fall grown, or nearly so, before eating more 
than a small opening to the outside. They 
kill the vine by exhausting its vitality, and it 
rots off, rather than is eat«n off, at the sur&ce 
of the ground. In Figure 48 are shown the 
fot month parts, except the mandibles, which 
latter are gouge-like Btructures, shown at Figure 
49. The most interesting feature is tbe spin- 
neret, seen in the center of the month structures. 
The larva, when it goes underground, spins a 
silken cocoon, in which it rests until ready to 
change to a pupa. The silk is secreted in two 
long glands, situated one on each side of the 
body, coiled iir^olarly, as shown in Figure 49, 
which repreeents that of the right side. The two 
glands unite into a oommon duct just inside the 
month structures, and a chilinous tube, shown 
dark in the center of Figure 48, carries the 
secretion to tlie opening of tbe spinneret. 

A conmderation of the above record. 
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Life HUtory. 

The moths make their appearanoe in the fields at or soon after the 
'beginning of June, and continue until the middle of July or there- 
aboutSy ovipositing during that period. Late in June or early in 
.July^ from twelve to fifteen days after the eggs are laid^ larvse b^in 
to appear^ and attain their growth about four weeks thereafter. The 
larvse b^in to go underground late in July^ and are yet found on the 
vines well along in September or even later. They bury themselves 
^m one to two inches, and spin a tough cocoon, in which they lie 
unchanged throughout the winter, transforming to pupae in spring, 
•shortly before they issue as images. In exceptional cases the change 
is completed the same fall, the moths appearing late in August or in 
September. The pupa, when ready, cuts its way through the cocoon 
by means of the chisel-like armature of the head-case, and wriggles its 
way to the surface during the night, the adult emerging in the early 
morning. The moths fly only during the day, and are most active 
during the hottest part of it, becoming sluggish toward the evening, 
when they settle themselves on the upper side of the leaf at the base, 
«id there remain daring the night 

RemediM* 

The claims of the various insecticides have been considered in pre- 
vious reports, and none have been found reliable. Repellants are 
•simply of no use whatever, since the insect is not confined to any one 
part of the vine, and it has not been at any time proved that the 
moths would not dare any but really destructive odors or vapors if no 
other place to oviposit could be found. Cutting out the larvse has 
proved quite efiecti ve ; but it is a considerable task on large fields, 
though quite practical and perhaps even the best remedy in gardens 
or in small patches. In the report for 1891 1 recommended rubbing 
the base of the plants to crush the ^gs, and this is a good plan, for it 
keeps the larvse from that vital point ; but it is not so effective as I 
was then inclined to believe, because the e^s are much more generally 
<lispersed over the vines than my observations had led me to conclude. 
The remainder of the recommendations there made have been proved 
practical and effective, and can be supplemented now by the suggestion 
first made by Mr. Walker, that the moths be captured and killed. 
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I woald therefore recommend as good practioe when squashes are 
io be raised for market — 

First Manure or fertilize heavilj and evenly ; not in the hills only. 

Second. Plant the land to summer squashes, preferably crooknecks, 
Bs early in the season as feasible. If the fruit can be marketed to 
advantage, a full set can be planted ; if not, a few rows only will 
answer as traps. 

Third. Plant the Hubbards, marrowfiits or other main crop as late 
as advisable without risking the crop, making the hills between 
those of the early varieties. 

Fourth. Keep a lookout for the moths, and when they are noticed, 
:go over the field every evening during the twilight and kill all that 
are found sitting on the leaves. A little practice will enable one to 
•cover three rows at one time without missing a specimen, and in less 
than an hour a large field can be cleared of moths. 

Fifth. When the late varieties need the ground, the crooknecks 
will have made at least a partial crop, even if badly infested by 
borers, and the vines can be taken out and removed, leaving the 
ground to the later varieties. This should be done carefully, so that 
all the borers remain in the vines, and the latter should be thoroughly 
destroyed in some way that will kill all the contained larvae. 

Siscth. As soon as the late vines b^in to run well, they should be 
<x>vered at the fourth joint, or even beyond it, and the ground should 
be kept in such condition that it can readily send down suckers from 
all the joints. This will enable it to resist injury and to ripen fruit 
«ven if it becomes infested by a few belated borers ; but there mvst be 
plant-food enough where ihese joint roots are eent doiony for that in the 
hiU may be cfut 6ff. 

Seventh. When the crop is made, the vines should be at once 
removed and destroyed, as were those of the summer squashes, so as 
to prevent the maturing of any borers then in them. 

This sounds rather formidable, but is all very much simpler than 
it reads, and the practice was successfully carried out near Jamaica 
during the season of 1892. 

In gardens it will be sufficient to keep a watch for the moths and 
examine the vines once a week for eggs. If, nevertheless, they become 
infested by borers, the latter will have to be cut out. Layering at the 
joints should also be done, and, where summer squashes are planted 
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with late varieties, the former should be taken out and destroyed aa 
soon as all the crop that is desired has been taken o£P. 

Where an early crop of Hubbards is desired, they should be planted 
just as early as possible, and should be covered at the joints as soon 
as it can be done, and at as many places as may be without interfering 
with the fruit. I have seen vines so treated mature squashes even 
where badly infested by borers. The moths should be caught off in 
this as in the other cases, and as soon as the crop is made the vines 
should be destroyed. 

The advantage of the procedure above recommended is that it not 
only insures a crop for the season in which it is carried out, but, if 
faidifully done, it destroys, also, the larvae that would produce next 
year's moths ; and persistently carried on would in a very few years 
reduce this insect to the rank of a very secondary pest. 

There should not be in future any difficulty in controlling this 
species. 
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